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.. a powerful, flexible workgroup 
strategy with greatly enhanced 
analytical ability.” —pc week 


Easier to use than 
1-2-3 or Excel 

No other spreadsheet gives you as 
much help as Quattro Pro. New 
Object Help provides specific 
information from the complete 
on-line manual at the touch of a 
button. Revolutionary Spreadsheet 
Notebooks with nameable tabs are 
simply the easiest way to organize 
and manage all your spreadsheet 
data. You can even learn a new 
part of your spreadsheet using 
your own live data with the exclu¬ 
sive Interactive Tutor. 

The most powerful 
analysis tools 

You’ll make better decisions faster 
with the new Data Modeling 
Desktop built into Quattro Pro. 


It helps you look at your data 
from different perspectives, and 
makes it easy to create reports 
and do crosstabs that show the 
meaning behind the numbers. 

Plus there are more than 350 new 
engineering, scientific, financial, 
and statistical @ functions. And 
the new Scenario Manager is the 
ultimate “what if” tool for evaluat¬ 
ing all your options. 

Share iolormatloo 


A better solotioo lor 
less $$$ 

Whether you’re working alone on 
your spreadsheet or sharing data 
with a workgroup, only Quattro 
Pro Workgroup Edition puts every¬ 
thing you need under one roof. 
Check out our special introductory 
offer and money-back guarantee. 
This is one equation where the 
answer is obvious . . . Quattro Pro. 


Quattro Pro Workgroup Edition 



Update everyone in your group at the touch of a 
button, Let the Workgroup Desktop distribute 
your results automatically. 


If you ever wanted to share your 
spreadsheet information with 
coworkers, or automatically 
receive the most up-to-date 
information from someone else’s 
spreadsheet, Quattro Pro is for 
you. Imagine the benefits at 
budget roll-up time . , . you 
define the workgroup, and the 
updates take care of them¬ 
selves. And since all the work¬ 
group features are built-in, you 
can use your existing LAN or 
electronic mail carrier without 
upgrading your LAN software 
or buying a separate workgroup 
product.* 



Suggested 
retail price for 
new users 


0 jt Limited-time Offer! 


Upgrade price for Lotus 1-2 -3 
and Excel users 


90-day. Money-back Guarantee 

See your dealer today ar call 
1-800-336-6464, ext. 5730 

In Canada, call 1-800-461-3327. 

L_J 


Borland 

Power made easy r 


messaging services; LocaJ Area Network (LAN) syxteim, such ux Novell NetWare, Btwyon, TUM* LAN Server, M5-LAN Manager, AT&TSteiGROLTP. and other peer-lo-peer networks. ‘£79.95 
Upgrade offer fur existing Quattro Pro users with £20 rebate coupon cnclrrsed in Special Upgrade box. BJ 54Kb 





































Everything 
you need is 
built-in 

Advanced spreadsheet, graphics, 

SQL data access, workgroup data sharing, 
analytical tools, data modeling ... 
it’s all in there. 


The #1 award-winning 
spreadsheet 
just got even better 

Hold on to your desktop, 
because the new Workgroup 
Edition of Quattro® Pro 5.0 is 
going to improve your produc¬ 
tivity dramatically. That’s 
because everything you need 
is built-in. There’s no need to 
buy (and learn) separate soft¬ 
ware packages for graphics, 
workgroup communications, 
or data modeling. 

Best of all, revolutionary 
new concepts in ease of use put 
every feature at your command. 
If you’re using 1-2-3 or Excel, 
you should buy the new Quattro 
Pro today. There’s so much 
more you can do with Quattro 
Pro 5.0 than with 1-2-3 or 
Excel. And it’s so easy. 


Copyright © 1993 Borland Quattro Pro for Windows awl Spreadsheet Notebooks have patents pending., Offer good in the United States and Canada only. All prices in LLS. dollars. Dealer prices 
may vary. + Supported communication transports Novell Message Handling Service (MHS and NGM); MCI Mail; cc:Mail; Windows for Workgroups, MS-Mai I, and other MAPI-compliant 
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THE EASIEST-TO-USE WINDOWS SPREADSHEET 


Introducing 
new Quattro Pro 5.0 


The new equation 
for workgroup 
productivity 




EVERYTHING YOU NEED IS BUILT-IN! 
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Workgroup Edition 
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Don't worry, this umraxftf iontr/ 
noiefccioJfc also works like a traditional 
notebook r And you pen use the Flcx- 
Connect Convenience Base back al 
jour desk to connect to your network 


486/33 model, 

without keyboard), includes a disM 
instant-on capabilities, and has an average bat?* 


3,5-4 hours r MS-DOS 6.0, MS Windows for Pen Computing, Ink's Ink Ware NoteTakcr. 
and Slate PenPowerfor Microsoft Excel are included, As well <ss our 3-year worldwide warranty 


Introducing A 

Complete Disreg. 


Imagine a notebook That ad gists to the way you work instead of 
the other way around. The keyboard detaches when that’s wore 
convenient. feu can we the pen as a pointing device, to high¬ 
light or delete text, or to take notaf (you know, like a pen), 

/Ind unlike “convertible”notebooks, you ran comfortably 
me both the keyboard and pen at the same rime. 














IT LOOKS like the new Compaq Concerto 
has a split personality, well, it does. Which 
is exactly what makes it the most useful 
notebook computer weve ever built. Its a full- 
function, 486 notebook with pen capability. 





dnal Notebook With 
d For Tradition. . 


The keyboard detaches so it’s as flexible in the way 
it works as you have to be. It comes with a conve¬ 
nient Flexhandle, a high-definition, 

9.5” Maxlight display and with the 
two PCMCIA Type II slots, it even 

allows you to add a variet^^| 
industry-standard devicesl^B 
other words, the new Compaq 


Concerto works in an incredible number of waysl 



Which, come to think of it, is probably a lot like 
the w r ay you work, isn't it? For more details on the 
new r Compaq Concerto just call 1-800-345-1518. 

COMPAd 


The perfect solu^pn J OT 

the tablet 
ami pen and you can quietly 
take notes, access files, work 
on budgets. (Or, should the 
meeting get really slow, you 
can pursue an art career.) 


meetings. Just hnng 
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News & Views 


DESKTOP SYSTEMS 

Apple Revamps Its Lineup.23 

We help you sort out Apple’s newest 
line of desktops and preview new 
Apple Duos. 

PROCESSORS FOR PDAS 

Intel, AT&T, and AMD Continue 
the Chase.28 

New PDA chips from AMD, AT&T 
Microelectronics, and Intel/VLSI are 
slated to ship in 1994. 

WINDOWS/OLE 2.0 

Moving Toward Windows Building 
Blocks.32 

Writing an OLE 2.0 application isn’t 
the easiest thing to do in the world. But 
the benefits are worth it. 

MULTIMEDIA 

Demand for Multimedia Upgrade 
Kits Growing.38 

If current trends continue, CD-ROM 
will soon gain wide acceptance in the 
business world. 

WINDOWS NT PROCESSORS 

New RISC Chips For 

Windows NT.42 

Windows NT is sparking hot 
competition among chip makers who 
want a piece of the growing market for 
high-performance desktop PCs 
and servers. 



NETWORKS 

Linking LANs 66 

BY BEN SMITH AND JON UDELL The four key issues of 
connecting networks to one another are bandwidth, protocols, 
management, and cultural conflicts. 

Reducing Router Network Transmission Costs—70 
Political Primer for Enterprise Networks—78 
TCP/IP Addressing—84 


Features 


COMMUNICATIONS 

Track People with Active Badges 57 

BY DICK POUNTAIN Developed by Olivetti and DEC, the 
Active Badge network improves at-work communications by 
tracking your colleagues’ whereabouts. 



State of the Art 


WORKGROUP COMPUTING 

Microsoft Tunes WFW.44 

Microsoft fixes some deficiencies in its 
workgroup program. 

WINDOWS WORD 
PROCESSORS 

WordPerfect 6.0 for Windows.46 

WordPerfect opts for bigger code and 
more features. 

A MARKET IN TRANSITION 


Report from Cyprus.48 

Information technology consultants in 
Cyprus get no respect. 

NEW PRODUCTS 

What's New.243 


A color and gray-scale scanner, external 
and internal frame grabbers; a 3-D ma¬ 
nipulator; graphics software; and more. 


PRINTER 

technology 

Printers in Transition 94 

BY JOHN P. MELLOJR. 

People want faster, easier-to- 
use printers that produce 
higher-quality images. Those 
demands are starting to be met. 

Laser Quality Without the 
Drum—96 

Your Next Printer Might Be for 
Your TV—98 




The Printers Talk Back 103 

BY FRANK HAYES 
The Network Printing Alliance 
Protocol will provide 
communications capabilities to 
your network printer. Now 
you’ll know when the printer is 
low on toner, out of paper, and 
more. 

Talking Printer Politics—110 



Print Pages Faster 115 

BY PETER WAYNER 
In ihe near future, you will be 
asking your printer to produce 
pages ever more quickly. Help 
is on the way in the form of better 
processors and more efficient 
software. Your computer’s CPU 
might throw its weight behind 
processing print images, too. 
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Opinions 


SPREADSHEETS 

The Big Three Square Off 138 

BY DANIEL GASTEIGER 
All three of the market-leading Windows 
spreadsheets—Borland Quattro Pro for Windows, 
Lotus 1-2-3 for Windows, and Microsoft Excel— 
have undergone major product upgrades. Gasteiger 
sorts out the field and determines how each 
competitor stacks up. 

CD-ROM 

The NetWare CD-ROM Solution 151 

BY STEVE BOSAK 

Microtest’s Discport CD-ROM server makes the 
marriage of CD-ROM and Novell NetWare easy for 
all concerned. 

COLOR PR 1 Nr INC i 

Bargain Color Printers 153 

BY TOM THOMPSON 

Inexpensive color printing from Star Micronics, 
Hewlett-Packard, and Fargo. Star Micronics’ SJ-144 
and Fargo’s Primera break the $1000 price barrier for 
thermal-transfer color printing by leaving the image 
processing to the host system. 

A Walk on the High End—156 
I MAC1H PROCESSING 

Beyond Bit Maps 165 

BY CAL VORNBERGER 

Multiple floating objects deliver new power and 
flexibility to bit-map image processing. Micrografx 
Picture Publisher 4.0 and Fractal Design PainterX2 
feature object layers and other useful innovations. 


PROC HS S O R S 

A Tale of Two Alphas 169 

BY RICK GREHAN 

An under-the-hood exploration of two Alpha-based 
systems from DEC: The DEC 3000 Model 300, a 
Unix box. and the DECpc AXP 150, which runs 
Windows NT. 


48ft SYSTEMS 

Lab Report: 176 

90 High-Speed 486 Systems 

We evaluate 90 high-end 486 systems, with 
CPUs from Intel, Cyrix, and IBM, to find the 
best PCs for your applications. Our rankings 
include ISA and EISA bus implementations, 
as well as local-bus designs. 

The Best Systems for Windows 
Applications—178 

The Best Systems for High-Performance 

Windows—180 

How We Tested—184 

Pentium Performance—188 

Energy Star Systems—190 

The Best Systems for Unix Applications—192 

Honorable Mentions—196 

Dubious Achievements—196 



Hands On 



Color Becomes Affordable 125 

BY MICHAEL ZEIS 
At both the high and low ends, 
color printing continues to improve 
dramatically. Whether you want 
photographic-quality output or to 
just spice up a document, you’ll 
find a color technology that fits 
the bill. 

Color Management Makes Color 
Easier to Use—136 



IMAGING 

Under the Hood: 

Optimal Character 
Recognition.203 

BY PETER WAYNER 
Reliable optical character 
recognition faces many hurdles, 
including odd typefaces and 
marginal output. Expert systems, 
machine learning, and other 
techniques can help you tackle the 
problem. 

PROGRAMMING TOOLS 

Some Assembly Required: 

Using C++ for Directory 
Management.213 

BY ALLEN L HOLUB 
Build C++ tools to manage your 
directories and perform other 
useful tasks. 


Poumelle: 

Clean Water and Dirty 
Keyboards.225 

BY JERRY POURNELLE The water 
is in Stockholm; the keyboards are 
in Chaos Manor. 

Books & CD-ROMs: 
Entrepreneurial Enterprise... 49 

BY RAYMOND GA COTE 
AND TOM THOMPSON Starting a 
business, a classic dictionary on 
CD-ROM, and more. 


Commentary: 

“How Are You at 
Interfacing?’ 7 .302 

BY EDWARD R. SWART 
Computers are rapidly changing 
the English language. 

Editorial.14 

BY DENNIS ALLEN 

Letters.18 

Opinions on video computing, 
SGML, India’s software 
development, and installer hell. 


READER SERVICE 

Editorial Index by Company 300 

Alphabetical Index to Advertisers 296 
Index to Advertisers by 
Product Category 298 

Inquiry Reply Cards: 296A 

BUYER’S GUIDE 2S7 

Mail Order 

Hardware/Software Showcase 
Buyer’s Mart 


PROGRAM LISTINGS 

From BIX: Join “listings/frombyte93" 
and select the appropriate subarea (i.c., 
“dec93”). 

From the UUNET:ftp to ftp.uu.net. log 
on as “anonymous,” and enter your user 
ID as your password. Type 
“cd/published/byte” and type “DIR." 
Files appear in subdirectories arranged 
by month. 

From the BYTE BBS at 1200-9600 bps: 
Dial (603) 924-9820 and follow the 
instructions at the prompt. 


BYTE (ISSN 0360-5280) is published monthly by Mc¬ 
Graw-Hill, Inc. U S subscriber rate $29 95 per year. In 
Canada and Mexico, $34.96 per year. European surlaoe 
mail subsenptions $60, airmail $80 Non-European sub¬ 
scriptions, $60 surlaoe mail or $85 airmail All foreign 
subscriptions are payable in U.S. funds that can be 
drawn on a U.S bank Single copies $3.50 in the U.S.. 
$4.50 in Canada Executive. Editorial. Circulation, and 
Advertising Offices: One Phoenix Mill Lane. Peterbor¬ 
ough. NH 03458. Second-class postage paid at 
Peterborough, NH, and additional mailing othces. 
Postage paid at Winnipeg, Manitoba Canada Post In¬ 
ternational Publications Mail Product Sales Agreement 
No. 246492. Registered for GST as McGraw-Hill, Inc., 
GST #123075673. Printed in the United Stales of Amer 
ica Postmaster Send address changes and fulfill¬ 
ment questions to BYTE Subscriptions, P O. Box 552. 
Hlghtslown. NJ 08520 
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DOS/WINDOWS 


Intel, AT&T, and AMD Continue 
the Chase.**..***.*.*.....,*28 

New chips will power a new round of PDAs, 
including a Windows-based model planned 
for release next year by Compaq. 

Moving Toward Windows 
Building Blocks .32 

Although enthusiastic about its potential, 
developers working with OLE know inter - 
application communication does not come 
easy. 

Sound-Card Standards 

Heading for MIDI.18 

General MIDI could become the standard 
formal for PC sound Files. 

New RISC Chips for 

Windows Mf.. 42 

DEC, Toshiba, and Integrated Device Tech¬ 
nology stive up new processors for souped- 
up PCs running NT. 

T1 Courts 4BSSX Aftermarket..42 

Texas Instruments develops a new chip 
aimed at power-conscious notebooks and 
desktop PCs. 

Plug-and-Play to Bring ISA 

into the '90s. .34 

A new specification should make it easier to 
add cards to your PC, 


Microsoft Tunes WFW.44 

Microsoft improves its peer-network 
package. 

SPA: DOS Spreadsheet Sales 
Declining,,,.....46 

Hie latest numbersshow a big drop. 

WordPerfect 6,0 for Windows.46 

A first impression of the latest version. 

Linking LANs___*,.*,*,66 


If Hercules were alive today, one of his 12 
labors would certainly involve bringing PCs 
into a niulliplaifortii WAN (wide-area net¬ 
work). 


Print Pages Faster,*. .*.**115 

If you're working with complex documents 
or images, yon should mad how printers are 
going to speed up. 

The Big Three Square Off.138 


Borland, Lotus, and Microsoft have recently 
released new versions of their Windows 
spreadsheets. There are some significant 
differences, but our reviewer sees a lot of 
similarity between them. 

Bargain Color Printers..153 

New printers from Fargo and Star Micron its, 
like Hewlett-Packard's DeskJet I200C, de¬ 
liver good-looking color output at radical 
prices. 


Beyond Bit Maps.....165 

Object technology enhances Lwo graphics 
programs: Fractal Design's PaintcrX2 and 
Micrografx T s Picture Publisher4,0, 

Lab Report: 90 High-Speed 486 
Systems....*.176 

Looking for the fastest 486 for running DOS 
applications? Windows programs? Our Lab 
Report will help you. 

Optimal Character Recognition ... 2 01 

Ever wonder how your OCR package works? 
Here's how, 

Pournelle: Clean Water 

and Dirty Keyboards ....225 

Jerry talks about DOS vs. Windows versions 
of some favorite programs, including Q&A 
Write, 


MACINTOSH 


Apple Revamps Its Lineup.23 

New desktops and new PowerBooks, plus 
early performance tests of the new computers. 

Apple’s System 7 P*o 

Features AOCE..,,., .44 

The latest rendition of the Mac OS provides 
significant capabilities for workgroups, 
til auks to die Apple OCE (Open Collabora¬ 
tion Environment). 

Linking LANs ...66 

Connecting Macs to the corporate network is 
just one of the thorny tasks involved m a WAN, 
Here's how some intrepid users have dealt with 

internetworking. 

Bargain Color Printers. .153 

Fargo's Fiimera printer, for which Mae 
driven are in beta test, proves that good- 
looking color output doesn't require a Joan 
from the bank. 


OS/2 


Linking LANs.*..66 

Some of the people solving real-world net¬ 
working problems are using OS/2 products as 
part of their solutions, New York City's. Con 
Edison, for example, replaced a central main¬ 
frame database with GS/2-bstscd servers, 

Pournelle: Clean Water and Dirty 
Keyboards,.... .225 

Jerry hits a few snags us be continues his tests 
of OS/2. Along with the nifty features, he en¬ 
counters some annoying problems. He also 
learns the importance of proper installation 
and comes upon a killer application for OS/2. 


UNIX 


Linking LANs.66 

Unix systems, PCs T and Maes can coexist on 
a network. Here are some of the problems 
involved and how some people have solved 
them. 


A Tale of Two Alphas.,*,.*.*..,*, .169 

DEC’s Alpha RISC processor powers a new 
Unix workstation: the DEC 30(H) Model 2100. 
It's the low end of a line of systems designed 
to run DEC OSF/I. The other new system, 
the DECpc AXP 150* is a compact EISA 
server for running Windows NT. Our re¬ 
viewer gives a thumbs up to these Alpha hot 
rods. 

Lab Report 90 High-Speed 486 
Systems....176 

Our extensive testing reveals the hesl 486- 
based desktop machines for running Unix, 

We pick tile best overall, the most expand¬ 
able, and: the best bargain. 


NETWORKS 


New RISC Chips for 

Windows NT.....41 

New processors from DEC. Toshiba, and 
Integrated Device Technology could be the 
brains of your next server, 

Apple’s System 7 Pro 

Features AOCE.,*...44 

The new Mac OS has some features 
significant for workers who collaborate, 
including message-passing protocols and 
true store-and-lbrward capabilities. 

Track People with Active Badges,, ,57 

Active Badge technology uses transmitters 
and sensors to track your location within a 
network site, then allows your system 
sources to follow you, Here's a look at the 
implementation by Olivetti Research and 
DEC. plus some of the implications this 
technology raises. 

Linking LANs....*,*.6 6 

Walk into any corporate office and you'll 
Likely find a diverse collection of desktop 
computers. As users join PCs, Macs, and 
Unix workstations to departmental LANs, 
things can get really scary. If you've got to 
venture in to this potential nightmare land, 
you can learn from those who have gone 
beForc you. 

The Printers Talk Back.*,,. 10 3 

A new approach to the computer-to-primer 
interface should help bring printer connec¬ 
tions out of the stone age. The Network Prim¬ 
ing Alliance Protocol is attempting to enable 
printers to talk hack to the computers that 
send them data, whether it’s across networks, 
over serial links, or dirough bidirectional 
paral lel ports. 

The NetWare CD-ROM Solution ..,,151 

Need to share CD-ROM drives? The Disc pon 
lets you lung CD drives off your Novell 
network. 

A Tale of Two Alphas.169 

One of DEC’S new Alpha-powered machines, 
the DECpc AXP 150 is a 150-MHz EISA 
server built to run Windows NT. 


Active badges.. 57 

Alpha...,42, 169 

AOCE. 44 

Books. 49 

C++.213 

CD-ROM ...38, 49, 151 

Communications........ 6 6 

Client/server. 66 

Color printing.125. 153 
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Electronic forms..,44 
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ISDN......66 
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103, 151, 169 
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OCR..,203 
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OS/2 ..66. 225 

PDAs...28 

PostScript...,,,115 

PowerPC.42 

Printers.94, 103* 

115* 1 25, 153 

Programming.115, 213, 225 

Protocols ..66, 103 

RISC.42 t 169 

SNA.66 
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System 7,. .. ....44 

TCP/IP .66 
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rhe Pinnacle Tahoe™ 
Portable 3.5" Optical Drive 


ntroducing the world’s smallest portable 3.5" optical drive 
<ith a rechargeable battery pack option that 
rovides hours of portable computing. 

'he Pinnacle Tahoe-130 offers the ultimate in 
emovability and transportability. 

I provides portable storage for notebook A 
omputing and is the perfect choice 
_>r your desktop computer. 


The Tahoe™ is the perfect 
! j solution for users on the go, pro- 
•f viding fast data transferring 
^ between your notebook and 

m f desktop computers. Simply connect the 
jp Tahoe™ to any parallel port interface 
and you are ready to go. 

The Pinnacle Tahoe-130 has an ultra fast seek- 


’he Tahoe™ 128 MB optical drive 
weighs only 1.8 pounds and can 
it in the palm of your hand, 
t’s small size is so flexible 
: can easily fit into any 
ricfcase. 


time and data throughput that rivals 
hard disk performance. 


The Tahoe's ™ optional buttery pack prmides 3.5 hours of typical computer use, which 
will extend the run time of your portable computer by eliminating the use of your 
magnetic orfloppy drive. 


The portable Tahoe™ ... only by Pinnacle. The optical storage leader. 
To order a Tahoe™ to go call: 


Int’l (714) 727-3300 • Fax (714) 727-1913 THE OPTICAL STORAGE COMPANY 

Circle 135 on Inquiry Card (RESELLERS: 136). 











NOW THERE'S A 16-BIT SOUND BLASTER 
FOR EVERY APPLICATION AND BUDGET . ..AND NO MORE 
EXCUSES FOR OWNING ANYTHING LESS. 


Every day, more people buy Sound Blasters than 
any other PC audio card. Except for a few of 
you, who keep putting off that all-important 
Sound Blaster " decision. You know who you are. 
Well, our new line will make you a true believer, 

SO UND BLASTER 16 BASIC 
MORE VALUE. 

For instance, some of you told us you were look¬ 


ing for 16-bit performance, but an 8-bit price. 

So our new Sound Blaster 16 Basic offers the 
same great hardware as our premium models. 
But in a SI99.95* no-frills package that's perfect 
for the first-time 16-bit user. 

SOUND BLASTER 1 6 MULTICD: 

MORE CD-ROM OPTIONS. 

Perhaps you'd bought another manufacturer's 



aFC2 


LI.S, inquiries: Creative Labs l-800-99£b5227 or 1-40&428-660)). International inquiries: Creative Technology Ltd., Singapore. TEL65-773-0233 

FAX 65-773-0353. Sound Blaster, Creative VokeAsstot, Wave Blaster and the Sound Blaster and Creative logos are trademarks of Creative Technology Ltd- 
























CD-ROM drive. Probably an oversight, we 
know, but that's no longer an excuse to deny 
yourself the finest in PC audio. 

Just plug in a Sound Blaster 16 MultiCD. 

Its format is 100% compatible with best-selling 
drives from Sony, Mitsumi and Panasonic. 

The Sound Blaster 16 
MultiCD can even run 
"W two different drives at 
software and the same time. Which only 

fmcropflofie provides mice- J 

activated windows control makes sense, considering 
for Sou nd Blaster 1 6 Multi- ° 

CD and scsi- 2 packages, our $249.95* price will save 
you enough money to buy the second one. 

SOUND BLASTER 16 SCSI-2: 

MORE SCSI COMPATIBILITY. 

Maybe you were waiting for a full-featured SCSI 
interface. Well, wait no longer. 

As the name implies, our Sound Blaster 16 
SCSI-2 meets the new, more comprehensive gen¬ 
eration 2 SCSI standards. Others don't. 

And our card runs the complete 
battery of SCSI peripherals, not just CD- 
ROM. Best of all, it includes one of the 
most comprehensive software bundles 
in the business and does it for a remark¬ 
able $279.95.* 

TRUE "PLUG & PLAY" 

UPGRADABILUY. 

Speaking of things other cards can't 
do, our unique scalable platform lets 
you add advanced options as you 
need them. 

So once you stop making excuses 


CREATIVE 

Jti.eKATIV* 


and get your Sound Blaster 16, 
upgrading to Wave Blaster™ 
Sampled Wave Synthesis (cour¬ 
tesy of the MIDI wizards at 
E-mu) ot our own 
Advanced 
Signal Processing option 
(a Creative Labs exclusive) 
is literally as easy as 
adding a daughter board 


Boost CPU efficiency 
Inf up to 65% with 
tm Advanced Signal 
Processing upgrade* 



Upgrade 

MIDI applications 
and soundtracks to 
Sampled Wave Synftasts 
with a Wazw Blaster 
or plugging in a chip, daughter board[ 


JUST WHEN YOU THOUGHT YOU'D 
HEARD EVERYTHING... 

Along comes Sound Blaster 16. The no-more- 
excuses sound card. Exactly what you'd expect 
from Creative Labs, developers of the industry 
standard 16-bit audio platform. 

For more information and the name of your 
nearest Creative Labs dealer, call 1-800-998-5227. 



Sound Blaster IS 

Basic Edition 

Sound Blaster is 
MultiCD 

Sound Blaster IB , 

Format 

1WH stereo 

l$4jil stereo 

i&M Stereo 

Advanced Sign*! 

Processing 

UpgradabilH* 

Yes 

Yes 

; Yes 

Wave Blaster 
Upgradabillly 

Yes 

Yes 

I Yes 

CD-ROM Compatibility 

Creative Labs/Penasooic 

Sony, Mitsumi. 

Creative Lebs/Panaaonic 

: Arty SCSI or SCSL2 

Bundled Hardware 


Microphone 

I Microphone 

Bundled Software 

Monologue for Windows 
Creative WaveStediu 
Creative Soundo'LE 

Creative Talking Scheduler 
Creative Mosaic 

Software Tootworks 
Multimedia Encyclopedia 
H5C Interactive 5E 

PC Animate Phis 

Monologue lor Windows 
Creative WavaStedio 
Creative Sounder LE 

Creative Talking Scheduler 
Create Mosaic 

Creative VniceAsaist 

I 

: Software TootwODis 

Multunedte Encyclopedia 
. HSC InterAfitive $£ 

• PC Animate Plus 

Monologue for Windows 
: Creative WaveStudio 

Creative Stwndo'LE 

Creative Talking Scheduler 
■ Creative Mosaic 

Creative VoicaAssist 

Suggested Retell 

$199.95 

j $249.95 

: $279.95 

W/Advanced 

Signal processing 

Not appticabto 


: $329.95 


BLASTER 


THE 16-BIT SOUND STANDARD. CREATIVE 

CREATIVE LABS, INC, 


All other trademarks are the property of their respective holders. ©Copyright 1993 Creative Technology Ltd. All rights reserved.*5RF. Note: Sound Blaster 16 MultiCD works with 
Sony CDU31A; Mitsumi CRMC-LUOQ5 and -FX0Q1; and Creative Labs/Panasonic CR-523 and -563. 
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Announcing the 
first personal computers 
that will send faxes, 
read you your mail, 
take phone messages 
and work with 
your video camera, 
VCR and TV 



anything you tell them to. 



“Computer, open my word processor? 

Now work the most intuitive way. With Apple 
PlainTatiC AVcomputers (here, the Madntosb 
Quadra 84Qav) cats recognize spoken com¬ 
mands-you just speak naturally. Wve also 
todudedQuicf&ysQSA Compon&d software, 
so you am mate your own tserhal commands, 
like "Computer, open my word processor.” 


“Computer, display Macintosh cm TV," 

You am pity video right on your AV computer monitor 
for easy' presentations to coworkers. clients or a doss. 
Ybu can also plug either machine into a TV if you need 
a larger disp.ilay. QrfAug into a O, and record your 
tmrk on videofajiefor distribution. 


"Computer, sum video? 

Just plug a vkko camera, VCR or laserdisc 
player into the hack of hit far AV computer. 
The PumnRecmier software included lets 
you easily capture video and single frame 
snapshots, or record !6-hiisterm sound. 

Ybu can paste your videos directly into pre 
sentations, document or any square- that 
supports Quicklime 


“Computer, play CD? 

Add the AppteCIT300i disc drive to either machine, 
and you am access huge libraries of dip art 1 
sound effects, video dtps and more. Or just play 
your own musk CDs while you work. 


The Macintosh Centris 660Avand 
Macintosh Quadra 840av 



You've probably read that telephones, computers, 
television and other technologies will converge soon. 

This is where they meet. Introducing the Macintosh 
Centris" 66()av and Macintosh Quadra “ 840AV personal 
computers. These two computers offer a suite of com¬ 
munication capabilities called Apple AV Technologies: a 
telecommunications center, easy video inpul/output con¬ 
nections, voice recognition and text-to-speech abilities. 

For the first time, 
use a Macintosh" to pick 
up phone messages with l w ' Te ^^ 
a point and click, record Ihtecommumcaikm, video, speech — 
video by plugging in a ^ 

video source, and open a file by saying, 1 ‘Compute; open. TT 

Many of these new functions am sped dong by 
a digital signal processor (this chip flies through data at 
the rate of 55 MHz in the Macintosh Centris and an even 
faster 66 MHz in the Macintosh Quadra). 

With a 25 MHz 68040 processor and up to 68MB of 
RAM, the Macintosh Centris has the horsepower required 
to breeze through huge spreadsheets and documents. 
And there^s room to add a 500MB internal hard disk, a 
CD-ROM or SyQuest drive and aNuBus expansion card. 

The new Macintosh Quadra will make publishing, 
graphic design and other communications professionals 
salivate. Its 40 MHz 68040 processor and up to 128MB 
of RAM make it die most powerful Macintosh even And it 
has room for a gigabyte of hard disk storage, four inter¬ 
nal storage devices and diree NuBus expansion cards. 

Best of all, you can get a Macintosh with Apple AV 
Technologies starting at $2489? Once again, Apple puts 
the most amazing kind of power within a i . 

your reach. The power to be your best? rijjpifc/ W 


<k Confwter, trie tppteGZ ZiWjVC MadtiAids twins. Manntosb Qumini ftdaTalk mid QuickTime are tradetmrhs tif.typfe Computer, trie. This adwas creatotl using Maanloshpersonal computers 













"Comptiter call Michelle Dunn7 

Wh Affile GeoPot% ytm am turn your AVarnifmier (in this 
case, the Macintosh (teniris 660av) into a telephone and an 
answering machine. The hands-free phone lets you do work 
on-screen while you talk. And both computers km E$*F2F 
software, so all you need is a video camera to hold a video- 
conference across a heal area network. 


"Computer read me today's mailr 

these computers wilt actually speak to you r muting aloud 
your e mail, documents or spreadsheet numbers. Our neu 
Apple AuMftsiorC Disftkfy, with Us sensitive mkrapbone and 
built-in spaders. is the perfect ail m one monitor for speech 
capabilities, multimedia presentations and more 


“Computer, htx letter to Steve Wingate!' 

Forget the fax machine. The optional Apple 
GeoPorf Tde.com Adaptor includes fax and 
modem software-everything you need to 
send ami receive faxes from your desk or 
use on-line services. And both computers 
lei you try wdExperFax, <m application 
that converts yourfaxes into text. 


't t&Mit Prtea at of 8/15/93- HissSarpricng may tutry ®f99$ Appk GmQHtor, Jnc Afl r^hfcrsssrmi. Apple. theAppk. fcgo, .MudfUash and Tfxpower b he your btsi"arv rqpstered tradenunfa of Aft 





rc» Dennis Allen 


Building a Data Highway 


Lot’s taco it. The 
data highway will 
be built. Who 
bottor to guide its 
development than 
you? 

Making a LAN work is never easy, and the challenges of 
making multiple LANs work together are paramount. 
Yet business demands that data flow easily from one end 
of an organization to the other—even if the organization 
spans several time zones. There are a lot of ways to cre¬ 
ate such a wide-area network, and that's the trouble— 
there are too many ways to create a WAN. Or to be more 
accurate, there are too many wrong ways to create a 
WAN that leave an organization’s data bottlenecked. 

Some folks say that a national data highway would 
help solve that problem. The idea is that a massive “high¬ 
way” of data lines could do for communications and data 
transfer what the interstate highway system did for trav¬ 
el and commerce in the U.S. To hear Vice President A1 
Gore's passionate views on the data highway would prob¬ 
ably stir you and might even convince you that a data 
highway must be built. 

Other folks might say that the data highway is already 
under construction. For example, look at the recent merg¬ 
er of Bell Atlantic and TCI—a giant phone company and 
a giant cable TV company. Two multibillion-dollar com¬ 
panies that want to deliver data to millions of people, 
and who have the wherewithal to do so. Meanwhile, ser¬ 
vice providers—including other Baby Bell companies— 
are defining data highways of their own. 

Their involvement is not necessarily bad, but what's 
driving the phone and cable companies is a desire to 
truck entertainment into homes. In other words, they 
want a data highway optimized for digital Sylvester Stal¬ 
lone movies, and that kind of data highway may not fit 
business needs. 

To further complicate things, in the midst of all this 
confusion is the government trying to figure out what 
role it should play. And whenever the government seeks 
a role in anything, you can bet that plenty of special in¬ 
terests are trying hard to define it. 

Right now, the government is hearing mostly from 
the telephone and cable TV companies. That's too bad, 
because what’s missing is input from the computer in¬ 
dustry and—most important—from you. 

What might you have to offer? Plenty. BYTE readers 


understand technology better than most other groups, 
and you certainly understand your enterprise computing 
needs better than anyone else. 

Until now, though, you may not have had a reason to 
give the data highway much thought. However, all the 
smoke that's rising from the talk in Washington about a 
data highway is becoming awfully thick, and where 
there's smoke, there's fire. My point is this: like it or 
not, the data highway will happen, and you can either 
have it happen for you or to you. 

My suggestion is simply this: Offer as much guidance 
as possible. Write your representative, or work through 
your professional organization. The Society for Infor¬ 
mation Management (SIM), for example, is already mak¬ 
ing its ideas known in Washington. 

But please don't think that it doesn't matter how the 
data highway gets built. At the Anderson School of Man¬ 
agement at UCLA this fall I spoke with a group of in¬ 
formation managers from a variety of large companies. 
When I suggested their involvement in shaping the data 
highway, one gentleman rang out with the age-old axiom 
(my apologies for mixing metaphors), “Let the plumbers 
build the pipes, and we will use them.” 

Sorry, but that's not good enough. That retreating bat¬ 
tle cry has only sustained a gigantic bandwidth, protocol, 
and network management quagmire. It will get worse, 
too. Think about all the video, audio, and other data that 
you will soon need to send across a WAN. Data is just 
data, of course, but think about how much of it you and 
your company will need to route in the coming years. 
Add to that the ongoing efforts to push more and more 
data out to branch offices to empower those staffs. Soon 
you can imagine the tremendous demands that business— 
your business—could place on a data highway. 

None of us has all the answers, but collectively we 
can offer some pretty sound advice on what a data high¬ 
way ought to be. While the editors and writers at BYTE 
navigate through the maze of information on the sub¬ 
ject, 1 most want to hear from you—especially if your data 
must cross over continents. Please contact me via mail or 
E-mail, and let me know your ideas on what the data 
highway should be. 



Dennis Allen. Editor in Chief 
(da lien @ bix. com) 
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The road 
warrior’s 

TT7 eapon of 

ioice. 


Hie HP 100LX palmtop PC keeps 
you in touch wherever you go. 


It packs cutting-edge computing and 
conimunications features. All wrapped 
up in a sleek 11-ounce package. Includ¬ 
ing one-key access to: 


cc: Mail-'Mobile, the market- 
ISlfi • I leading e-mail software. 
Today’s new card modems fit neatly 
into our PCMCIA 2,0 slot, connecting 
you to your corporate or office e-mail 
systems. Talk about, portable com¬ 
munications! This e-mail solution fits 
right in your pocket.. 


(5 | Take most of your office with 

ISI you. Built-in MS-DOS® 5.0 
means you can run optional PC soft¬ 


ware, such as Quicken, Microsoft*' 
Project Manager and ACT! No oilier 
palmtop comes close. 

With equal ease, you can create cus¬ 
tom databases. And sort through a 
list of customer billing profiles or 
your favorite restaurants. 


Q Even when you’re on top of 
the world, our appointment 
book keeps you on top of your 
schedule. With week- and month-at- 
a-glance. You don’t, miss a tiling. 


I cy® Keep running numbers on 

the run. One touch brings up 
Lotus" 1-2-3* Rel. 2.4. You’re in spread¬ 
sheet heaven! 


The features keep coming. Like note- 


taker to capture ideas. Powerful 
analysis on the HP financial calcula¬ 
tor Flexible phone book. And much, 
much more. 

For more information and the name 
of your nearest HP 100LX dealer, call 
us at 1-800-443-1254, Dept. 785. Or in 
Canada, 1-800-387-3867. Then hit the 
road armed with all the right answers, 

HEWLETT® 
PACKARD 



cc: Mai Mobile is» U,S-trademark of M oil, n wnollv owned subsidorY dHxtIue 
D wolopm-on^ Corporation, Microsoft onri MS DOS sff) U-5-lUDisterarS IrodornuriB 0F 
Mierninfl Corpora ban. |» And 1-2-1 U 5. r*yiiterH0 irodorhflrk* of Lplus, 

□tvalpponol CarOpr'Hian. 'B1993 Pitkii il Company PG1Z30TA 
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Roomy enough 
for txo earth. 
ATM, FDDI, 
ami for video 
out Print 
to video. 


Stereoscopic 
glasses for 
an even more 
virtually 
realistic 
3D look. 
STEREOVIEW 


Get the best 
graphics on 
die planet 
with up to 19? 
1280x1024 
monitors. 
MONITOR 


Higher quality? 
$1/got ft 
Including Hi-8. 
The system also 
supports PAL 
S VIDEO IN 


Zoom ideas reacts to 

around your a Silicon 

office, building Graphics 

or campus at mouse is 

high-speed. startling 

ETHERNET ADI HOUSE 


Talk to any - Don't 

thing from forget ^ 

modems to printing and 

midi to your all that 

digitizer. Indy didn't 

DUAL SERIAL PARALLEL 


Pipe in 
video from 
VHS, Laser¬ 
disc , etc 

COMPOSITE 
VIDEO IN 


HEADPHONES 

Slip f m 
on and 
play to 
pur de¬ 
partments 
content 


ANALOG 
STEREO IN 

fazzup 
presenta¬ 
tions with 
musk, 
effects, 

& audio 
samples. 


ANALOG DIGITAL 

STEREO OUT STEREO IN/OOT 

Amplify Record and 

your creations, playback 

Your design CD-quality 

review will soundl 

blow them Sweet. 


IIDTCAH™ PORT 

For the digital 
IndyCam color 
video camera. 
Meet face-to- 
face without 
using pur 
feet Or send 
video-mail 


ETHERNET 

lOiASET 

,4 twisted-pair 

connection to 

share, deliver ; 

or just play 

with ideas. 


KEYBOARD 

77ie JOl- 

Keyboard 

isPSr 

compatible, 

just like the 

mouse. 


SCSI II 

External disk 
and tape drives, 
CD-ROM , 
scanners, Photo 
CD™ printers, 
plotters, you 
name it! 


Two 64Kbit 
channels. 
Network with 
the factory 
down the block 
or a continent 
away. 


voice- JjJ 
note to pur 
model or 
drawing. 


Motif" 12. © 1993 Sflicon Graphics, Inc. Indigo is a registered trademark, and fndy is a trademark of Silicon Graphics. All other trademarks, registered and unregistered, are properties of their respective holders. 

























TELEPHONE 


TYPE OF COMPUTER CURRENTLY OWNED 


APPLICATIONS 

Need more Info on indy? Wc'l! lax It lo you! FAX:. 


hies 

ms 


raptiics w/ Virttial- 
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NAME /TITLE 


ADDRESS 


COMPANY 


CITY/ST ATE/ZIP 


Introducing INDY from Silicon Graphics. 

Welcome to Indy, the world processor. collaborate with the power of a 

The newest Indigo ®. The most 100MHz MIPS ® R4000 ® 64-bit 


IMDY"mbsl 


Fax to: 1 415 940 4343 Desk 822. 


24 support, 15"-1024 x 766-color non-interlaced monitor; external volume controls; 2 GI032 hsghhperfarmance expansion slots; space for 2 hard disk drives (accepts 20MB 3.5' floptical drive that reads/writes Macintosh®, IBM® and UNIX® diskettes); 1Out-OBox-firperience;IndiZone Games CO; 


































Letters 



Video Computing 

The “Talk to Me 1 ’ section of “Apple, SGI 
Blaze Video Trail” (September) intrigued 
me. Audiovisual Macs coupled with Plain- 
Talk have enormous potential for disabled 
computer users. Is Apple or another com¬ 
pany planning to take PlainTalk a step fur¬ 
ther, so spoken words can be 
entered as text into applica¬ 
tions? 1 know this can be done 
on PCs with programs like 
DragonDictate and Voice 
Type II, but they require ex- 
pensive proprietary boards and 
run only on DOS. 

Many people with disabili¬ 
ties affecting muscle coordi¬ 
nation and control find graph¬ 
ical interfaces much easier to 
use (I'm included: 1 have cerebral palsy). 
If such a system existed, millions of us 
would be vastly more productive than we 
are today. 

T, Patrick Henebiy 

Cincinnati, OH 

Articulate Systems has several voice - 
communication and voice-interface solu¬ 
tions. Voice Navigator S W> priced at 
$399, works on Macs with built-in sound 
digitizers and requires no external hard¬ 
ware. You can reach Articulate Systems 
at (617) 935-5656; its fax number is 
(617) 935-0490. For more information 
on Apple 3 PlainTalk technology, call 
(408) 996-1010.—Eds. 

That was an amazing article by Andy Rein¬ 
hardt (“Video Conquers the Desktop,” 
September). It took clever editing to do a 
long article on video without mentioning 
the Amiga. And the following article men¬ 
tioned the Amiga only in a historical con¬ 
text. One would think that video started 
with Apple and progressed directly to Sun. 

Gary Goldberg 
Silver Spring, MD 

We should have mentioned the Amiga for 
its pioneering role In integrating video 
into desktop computers. But the Amiga A 
video capabilities weren 7 intended for 
real-time conferencing, which was the 
focus of our story. What makes the Mac 
A Vs and SGI A Indy worthy of cover 
treatment now is their support for video 
communications and conferencing soft¬ 
ware. And these systems are built on 
technology from dozens of sources—not 
just Apple. — Eds. 


Indian Software 

I read and enjoyed Jon UdelJ’s article “In¬ 
dia’s Software Edge" (September). I 
wholeheartedly agree that India has much 
to offer the world in software develop¬ 
ment, increasingly so as the Indian gov¬ 
ernment reduces red tape. 

As a cofounder of Sextant and 
the designer of Sextant for C, the 
decision to work with an Indian 
firm (Softek) was not a light one. 
While the experiences and 
lessons learned are enough to fill 
a book, the overall experience 
has been quite favorable. 

I was pleased to see Sextant 
and Softek mentioned so promi¬ 
nently, but 1 was disappointed 
that the article lacked contact in¬ 
formation. You can reach Softek Pvt, Ltd., 
at M-42 Commercial Complex, Greater 
Kailasb-H, New Delhi 110 048, India, +91 

II 644 7308; fax +91 11 648 2680. Sextant 
is located at 3881 Sparrow Wood, Ann 
Arbor, MI 48108, (313) 677-0952. Also, 
although Softek developed Sextant, it is a 
U.S. product. 

Mark J. Steckel 
/In/i Arbor. MI 


SGML and Multimedia 

Your recent articles “Unlock¬ 
ing Data’s Content” and “Pub¬ 
lish It Electronically” (Septem¬ 
ber) miss the mark u/hen 
describing SGML (Standard 
Generalized Markup Lan¬ 
guage). It is not a text-only technology. 
SGML-based systems effectively handle 
nontext information, including audio, 
video, and graphics images. Some of Lhe 
most exciting hypermedia systems being 
developed today (e.g., the Interactive Elec¬ 
tronic Technical Manual) are based on 
SGML because of its powerful informa¬ 
tion-handling capabilities and support for 
nontext information. 

Faye Merridelh 

ArborText, Inc. 

Ann Arbor. Ml 

The bottom line is that SGML is a rule 
book j'or specifying text-oriented docu¬ 
ment-encoding rules „ called DTDs, not 
the documents themselves. It is a markup 
language; binary-encoded video itself 
does not get marked up. 1 did say SGML 
provides for nontext document inter¬ 



change in two ways: By (1) transferring 
out of the SGML process, and (2) using 
the extension of SGML via HyTime to 
deal with some nontext processing issues 
(although encoding is not one of them). 
Saying something is SGML-based is 
analogous to Saying something is Unix- 
based , It misleads the user into thinking, 
“Aha! These two SGML-based applica¬ 
tions can exchange documents, H when in 
fact they can 7 if they use differen t 
DTDs.—Randall D. Crank 


Installer Hell Revisited 

It’s rare that I agree completely with an 
article, but Michael Crichton's Commen¬ 
tary (September) on installers was an ex¬ 
ception. Last week I installed fax software 
for Windows, It failed on lack of disk 
space, and when it was done, Windows 
was fried. I finally figured out I had to re¬ 
store WIN.INI from a backup (fortunately 
1 had one) and reinstall a default printer 
and all the TrueType fonts. Although this 
is the worst installation Eve experienced, 
others have done some really weird things. 

How about standards for in¬ 
stallers? Standards would pro¬ 
vide a marketing benefit Tor 
those people who followed 
them: “This product conforms 
to Installer XYZ-123.” It would 
create a new industry niche, 
imd it would make life a lot eas¬ 
ier for those of us who use the 
products. 

Bill Leal 
Mobile, AL 


“Outstanding” PowerPC Coverage 

Your article on the PowerPC in the Au¬ 
gust BYTE was outstanding, the most 
well-rounded and informative article I have 
seen on the subject. It was not overly tech¬ 
nical and covered all the major issues. Well 
done! Now I have some basis for buying 
decisions. M 

Mike Bailey 
Systems Integrator 
Lockheed Missiles and Space Co. 

Sunnyvale, CA 

We want to bear from you. Address correspon¬ 
dence to Letters Editor BYTE, One Phoenix 
Mill Lane, Peterborough* NH03458; send BIX 
ma il c/o ' *edito rs , 1 r or sen d In (ernes Mai l to let¬ 
ters® bytepb.byte.com. Letters may be edited. 
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A MESSAGE 
FOR 

DEVELOPERS 

WHO 

COULD USE A 
RUNDLE. 
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Something big is happening. 

Its called CD-ROM. And it’s the 
only way to handle the tons of in¬ 
formation you need these days-with¬ 
out filling up your hard drive. 

And since a development sys¬ 
tem can now fit on a single disc, 
that’s where we put the Microsoft' 
Visual C++'" development system 
for Windows’" and Windows NT" 
It comes with over 8,000 pages 



of our Books Online. And for a 
limited time, it also comes with a pre¬ 
paid coupon for a double-speed, 
Windows NT"-compatible Chinori" 
CD-ROM .535 Series drive, featur¬ 
ing an average access time of 250 ms. 

Better yet, when you get this 
package, you save a bundle. Which 
is to say s 200* at the very least. 

See your local reseller today and 
ask about our remarkable offer. 

It’ll make your life easier. And richer. 


Microsoft 

Making it easier 













"i 1 l^i Cumpaij Computer Corporation, Alt Rcsei-vml Compaq Rrjifflnwl U,£. Palt.nl mill Tracttmirk Office t'niLunt, Iraighl Manager and QuickP inti art- trarli-marits of Compaq Computer Corpciralinn. P 

Certain nrstrittions and exclusions apply. .Monitors amt certain options covered bs a iKK^ycw warranty. For further informaliun Oft OMr limited uvartwity, contact tlv Compaq Customer -Support Center. 


ther companies wail until after your server breaks to fix 
it r At Compaq, however, we understand the importance 
of safeguarding your mission-critical applications. Which 
is why we back all our ProLiant servers with a combination 
of support technologies and services that can anticipate 
problems and prevent diem from occurring. The most unique 
of which is our Pro-Failure Warranty. Here’s how it works. If 


a memory or drive component drops below a pre establish* 
level of performance, your ProLiant w ill alert you. That wa 
memory and drives can be replaced before a potential failui 
occurs. For free. Because the components arc covered by tl 
Compaq 3-year, on-site* warranty. And if you want to mal 
it really easy on yourself, you ean configure your system 1 
notify a Compaq Care System Partner, who will send a high 


Introducing The Comp 
So Much For The Theory I 







> Pre-Failure Warranty. 

[t Ain’t Broke, Don’t Fix It. 



constantly monitors the health and performance of your 
server. So a small problem with a drive doesn't get the 
chance to become a big problem with your network. 

As if all that weren't enough, we even back our servers 
with free, round “the-clock phone support, every day of the 
week. And we offer optional Advanced Network Support 
Agreements, which include both comprehensive operating 
system and third-party hardware support for your entire 
network. What’s more, you'll have the option of 
subscribing to QuickFind, a CD-ROM resource for 
supporting Compaq^based networks, which is 
proactively updated on a biweekly basis. All of 
which should make you feel even more confident 
about choosing Compaq as your network server platform. 

To receive information about the unique dependability 
and support features of the ProLiant, call I-800-345-1518, 
Choose PaqFax and order document number 4253 or 4255. 
We think you'll agree, the best way to protect your mission- 
critical applications is with a Proliant. After all, ignoring 

a problem won't make it go away. COMPAQ. 


killed network technician to your office to fix your server for 
r ou. So you can avoid downtime and lost data. Not to mention 
nxiety about running your mission-critical applications. 

And you won’t get this kind of assurance from any 
ither computer company. In fact, only Compaq can offer 
ou a Pre-Failure Warranty, because only Compaq servers 
iave Insight Manager, an innovative software tool that 


ty. PitjFisi and CompatfCarc Syslcm Partner are service madu of Cum paq Computer Cerpuratinn 


♦This service provided by Contracted Service Providers and may not be available In certain geographic locations. 
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S even years of experience in developing powerful SCSI software, a commitment to our 
customers' needs and our all-in-one philosophy have made us a leader in SCSI software 
products. By listening to your needs, we have created a complete solution that has the 
power to meet the demands of MIS managers now and in the future. New Co re ISCSI" Network 
Manager is the best way to connect CD-ROM, WORM, rewritable and multifunction optical 
drives andjukeboxes to your NetWare file server, and features: 



ed! 

High Performance CD*ROM Server Software 

Co re ISC SI Network Manager includes 
optimized CD-ROM Server software with 
caching to give industry-leading performance. 
Also includes support for multi-session and 
Kodak Photo CD formats, as well as device 
drivers for the Pioneer multi-disc unit. 


Sec 


urW •' 


RAID Levels 4 and 5 Software 

Co re ISCSI Network Manager also includes 
CorelR jMD'S which allows users to customize 
RA ID level 4 and 5 arrays with any supported 
ASP I- compatible SCSI controlletis) and 3 or 
more SCSI 
hard drives. 

Status screens 
allow the 
system 

administrator 
to easily 

troubleshoot any potential problems. 

Corel RAID lets users build arrays that 
provide high fault tolerance while improving 
performance . With CorelRAID there is no 
down time. By using hot-swap or hot-standby 
features, server down¬ 
time is eliminated. 
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APPROVED 

PRODUCT 


CorelSCSI works with hundreds of 
leading manufacturers’ SCSI devices. 
Corel ensures this with our in-house 
Core I SCSI Product Certification 
Program. Our listing of supported 
devices is updated monthly and is 
available through our fax back system, 
BBS, and customer sendee department. 


For upgrade information or to order, call Corel: ext, 2 8 

1-800-772-6735 


OEM Sales (613) 723-0826 extl D51 


Cap aCt ®' 

Advanced Jukebox Support 

Users willfind increased storage capacities 
and enhanced performance as Core ISCSI 
Network Manager transparently integrates 
optical jukeboxes with NetWare file servers. 



CotflP 


«U 


biW ! 


Compatible with Leading Host Adapters 

Core ISC SI Network Manager includes AS PI 
Managers for Always Technology, Future 
Domain, and DPT, and supports a variety of 
host adapters including various models from: 
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News&Views 



DESKTOP SYSTEMS 

Apple Revamps 


Its Lineup 


TOM R. HALFHILL AND TOM THOMPSON 

the year winds down, Apple is announcing its 
latest harvest—a batch of new desktop Macs, a pair of 
PowerBooks, and two workgroup printers. The new 
products are accompanied by a series of marketing shuf¬ 
fles intended to reduce confusion over the Mac line and 
increase its visibility in the market. 

Although experienced PC shoppers are used to con¬ 
fronting a bewildering array of nearly identical com¬ 
puters, it’s been only a few years since Apple's entire cat¬ 
alog consisted of just three or four basic Macs. Now 
Macs are proliferating so prodigiously that even the ex¬ 
perts have trouble remembering the difference between, 
say, a Performa 400 and a 405, or between a Power- 
Book 165 and a 170* 

Unfortunately, the wider range of choices is confusing 
some potential Mac buyers. Apple's latest announce¬ 
ments appeal* even more baffling: 



* Centris, Apple's year-old la¬ 
bel for midrange Macs, has 
been dropped. Apple has con¬ 
solidated its computers into 
four distinct brands; Perfor¬ 
ma, LC, Quadra, and Power- 
Book. Perform as arc targeted 
at the home market, LCs are 
for education, Quadras are for 
business users, and Power- 
Books are for mobile users. 

* The former Centris 610 and 
650 now have faster processors 
and are called Quadras. They 
are joined by a new low-end 
model, the 605, that's the first 
Quadra without either a NuBus 
slot or a NuB us-adaptable PDS 
(Processor Direct Slot). 

* Apple's most successful 


One of the major complaints made about the svelte PowerBook Duo tine is the 
lack of a crisp active-matrix LCD screen. No longer: Apple has introduced two 
new notebooks, the PowerBook Duo 250 and 270c, that address this problem. 

The 4.2-pound Duo 250 has a razor-sharp ( 9-inch-diagonal, active-matrix LCD 
screen with 16 gray levels. For those who need color, the 4.8-pound Duo 270c has 
an 8,4-inch-diagonal, color, active-matrix LCD screen. 

The 270c’s screen supports two color-display inodes. One provides 256 col¬ 
ors on a 640- by 480-pixel screen. The other provides 32,768 simultaneous col¬ 
ors on a 640- by 400-pixel screen, which lets the 270c reproduce digitized video 
clips. The active-matrix screens make the new Duos slightly thicker, by about 0.15 inch. They still fit inside existing 
Duo Docks if you equip the docking station with a new top cover ($701. 

These Duos pack other features that are more than skin deep. Both have a 33-MHz 68030 processor, and the Duo 
270c also has a 68882 FPU, They also use the new Type II NiMH (nickel-metal-hydrideI batteries. Thanks to larger 
ceils and improved chemistry, they deliver Th to 6 hours of use with the Duo 250, and 2 to 4 hours with the Duo 270c, 
Prices for the Duo 250 start at about $2500 for a unit with 4 MB of RAM and a 200-MB hard drive. A Duo 270c 
with 4 MB of RAM and a 240-MB hard drive costs about $3000. 



Apple’s new Quadra 610 is available 
with two processors—either an FPU* 
less 25-MHz 6SLC040 or a 68040, 
which has a built-in FPU. 

Macs have been the LC mod¬ 
els, which debuted in 1990. In 
fact, International Data Coip, 
ranks the LC III as the best¬ 
selling personal computer in 
the world. But instead of capi¬ 
talizing on the LCs popularity 
and name recognition, Apple 
has decided to not let con¬ 
sumers buy them any more. Un¬ 
der Apple's new marketing 
strategy, the LC is restricted to 
educational channels. Con¬ 
sumers will be redirected to¬ 
ward Pcrformas or Quadras. 

* Seven new Pcrformas have 
been introduced, some nearly 
indistinguishable from one an¬ 
other. For example, the only 
differences between the 466 
and 467 are their bundled soft¬ 
ware and retail channels. 

Slill confused? There's a so¬ 
lution: Sort out the different 
models by their main logic 
boards, A handful of basic log¬ 
ic boards span the various la¬ 
bels and determine such critical 
features as performance, ex¬ 
pandability, and upgrade paths. 

68030-Based Macs 

The low end of the Macintosh 
line will be anchored by the 

continued on page 26 
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The new HP DcskJGt 310 printer. 
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optional 


nt high-quality black 
& white or color wherever 
you want to work. 


Hewlett-Psackard presents the DeskJet 
printer that, doesn’t, require a desk. 
Tlie HP DeskJet. 310 is small and light, 
enough to let you print anywhere. At 
the office, at home or on the road And 
it gives you sharp, 300-dpi. print quality, 
in black & white or color. 


The IIP DeskJet 310 costs only $379* 
yet it comes loaded with 84 typeface, 
size and. style combinations, along 
with a new lightweight, multi-voltage 
power adapter. It prints portrait, and 
landscape on plain paper, transpar¬ 
encies or labels, and it uses HP’s own 
inkjet, teclmology for clear, crisp out¬ 
put at up to three pages per minute. 

If that’s not enough for you, a whole 
family of optional accessories is avail¬ 
able, including a color kit for just $49, 
and a multi-page sheet feeder for easier 
desktop printing. 


HP has managed to fit everything you 
could want into a little printer package. 
To see for yourself, look in the Yellow 
Pages, or call 1-800-552-8500, Ext. 
7858 for the name of the HP dealer 
nearest you. 


DeskJet Printers 
Make it happen. 


HEWLETT 

PACKARD 
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MAC BOARD BREAKDOWN 


LC II board LC III board New 6BD4Q board 

16-M Hz 68030 33-M Hz 68030 25-M Hz 68LC040. no FPU. 32-bi l data path 

16’bit data palti 32-brt data path (derived from Centris 610 architecture, 

compatible with LC ll and LC III cards, 
but n oi NuBus or accelerator cards) 


PerlOrma 4T0 Performa460 LC475 

Performs 466 Perform a 475 

Performa 467 Performa 476 

Quadra 605 


Apple Revamps Its 
Lineup—Again 

continuedfrom page 23 

new Performa 410. It's really 
an LC TI main logic board in 
Performa’s clothing. The 410’s 
only significant new feature is 
its floppy drive. All new Macs 
now sport the same drive found 
in current PowerBooks. It's 
functionally identical to the old 
SuperDrive but no longer grabs 
the disk and pulls it into the 
drive during insertion, It still 
auto-ejects the disk and re¬ 
mains compatible with Mac 
and PC 3*4-inch formats. It also 
has a dustproof door. 

Three ne w Perform as are 
based on the LC III main logic 
board: the Performa 460,466, 
and 467. The only important 
difference is the 68030 CPU. 
now clocked at 33 MHz instead 
of 25 MHz. Other specs remain 
the same. Only the hardware 
configurations, bundles, and 
retail channels separate these 
three models. Software bundles 
also vary slightly. Street prices 
are expected to range from 
$1300 to $1400. 

Rounding out the 68030- 
based line is the new Performa 
550, a consumer version of the 
all-in-one LC 520 introduced 
to educational channels last 
summer. There are two notable 
differences: It has a 33-MHz 
68030 instead of the LC 520’s 
25-MHz CPU, plus a 160-MB 
hard drive. 

68040-Based Macs 

Four new Macs share a freshly 
designed 68040-based main 
logic board that spans the Per¬ 
forma, LC, and Quadra brands 
(see the table "‘Mac Board 


Breakdown”). Derived from 
the Centris 610 architecture, 
the new board lias an FPU-less 
25-MHz 68LCG40, a 32-bit 
data bus, 4 MB of on-board 
RAM (expandable to 36 MB 
via 72-pin SIMMs), and 512 
KB of VRAM (expandable to 1 
MB). It supports 8-bit video on 
monitors measuring up to 21 
inches, and 16-bit video on 16- 
inch and smaller screens. The 
processor is mounted on a 
socket on the main logic board. 
This lets you remove the pro¬ 
cessor and install a 68040 if 
your needs demand it. 

Unlike the logic board in the 
Centris 610, however, the new 
logic board has a notched PDS 
connector that accepts either 
96-pin LC 11 or 114-pin LC III 
cards. A special ASIC (appli¬ 
cation-specific 1C) presents 
68030 processor signals to this 
socket, making it compatible 
with LC-series cards. However, 
since it provides no direct ac¬ 
cess to the 68040 processor 
bus, there's no way to adapt a 
NuBus card to this connector 
or add an accelerator. The main 
logic board is also smaller than 
the 61 O’s, sized to fit inside the 
standard LC tk pi zza ~box” case. 

New Macs based on this 
main logic board include the 
LC 475, Performa 475 and 476, 
and Quadra 605. Again, these 
models are distinguished by 
their bundles, configurations, 
and retail outlets. The LC 475, 
for instance, is available only 
through educational channels 
at steep discounts. 

Unlike the Performas, the 
Quadra 605 isn’t bundled with 
a monitor, keyboard, modem, 
or software. That means it's the 
lowest-priced Mac that lets you 


choose your own components, 
such as a third-party monitor 
or an extended keyboard, A 
basic configuration with 4 MB 
of RAM and an 80-MB hard 
drive starts at about $919. 

Apple’s unified approach to 
main logic boards obviously 
benefits the bottom line: One 
board fits into four computers. 
Of course, this also means you 
get nearly identical perfor¬ 
mance, a fact borne out by the 
BYTE low-level benchmarks. 
Preliminary results indicate that 
despite the different names, the 
LC 475, Performa 475/476, 
and Quadra 605 are virtually 
the same computer. 

Next up the ladder are the 
new Quadra 610 and 650. 
They’re virtually identical to 
the discontinued Centris 610 
and 650 except for slightly 
faster CPUs. The base-config¬ 
uration Quadra 610 has a 25- 
MHz 68LC040 instead of the 
Centris 610’s 20-MHz proces¬ 
sor, and the Quadra 650 has a 
33-MHz 68040 (with FPU) in¬ 
stead of the Centris 650’s 25- 
MHz 68CLG40 (without FPU). 
Also, Ethernet is now standard, 
rather than optional. Street 
prices are expected to start at 
$1369 for a Quadra 610 with 
8 MB of RAM and a 160-MB 
hard drive. The Quadra 650, 
with 8 MB of RAM and a 230- 
MB hard drive, should sell for 
about $2280. Note that these 


prices are preliminary, esti¬ 
mated street prices. 

Low-level benchmarks indi¬ 
cate that the Quadra 610 is ap¬ 
proximately 20 percent faster 
than the Centris 610, and the 
Quadra 650 is about 25 percent 
faster than the Centris 650. The 
Quadra 6 L0 benchmark results 
closely match those of the 
Quadra 605 except for float¬ 
ing-point performance, because 
the version we tested had a 
68040 processor installed. 

Although the Quadra 610’s 
specifications and performance 
appear quite similar to those of 
the Quadra 605, Performa 
475/476, and LC 475, remem¬ 
ber that, despite their identical 
25-MHz CPUs, they’re based 
on different main logic boards. 
The 610 has a 68040 PDS 
that’s convertible to a 7-inch 
NuBus slot; it’s expandable to 
64 MB of RAM; and it has 
room for a 5'A-inch internal 
storage device, such as a CD- 
ROM drive, 

Apple plans to make up¬ 
grades available to owners of 
most LC-series and Performa 
computers with pizza-box cas¬ 
es by late November. The $599 
upgrade includes the new 
68LC04G-based main logic 
hoard and System 7.1. Upgrad¬ 
able systems are the LC II 
and III and the Performa 400, 
405, 410, 430, 450, 460, 466, 
and 467. 


PRELIMINARY BENCHMARK RESULTS 

As you can see, the performance results of the new Quadra 605. Performa 475, and LC 475 are very close, owing to the common mother¬ 
board and processor shared by the three systems. The Quadra 610 was equipped with a 68040 processor, hence its improved performance 
over the Centris 610. For all tests, a Classic II = 1. Results are indexed; higher numbers indicate better performance. 



MAC CLASSIC fl 

LC 475 

PERFORM 475 

QUADRA 605 

CENTRIS 610 

QUADRA 610 

CENTRIS 650 

QUADRA 650 

QUADRA m 

CPU index 

1.00 

4.65 

4,66 

4.67 

3,87 

4.71 

4.97 

5.84 

6.35 

FPU index 

1.00 

6.26 

622 

6.25 

5.07 

35-25 

35,35 

46,56 

46 68 

Disk index 

1.00 

1,97 

2.42 

3.22 

2.38 

2.67 

3.60 

6.30 

3.39 

Video index 

1.00 

4.14 

4,06 

5.23 

4.26 

5,27 

4.04 

6,47 

6.69 
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Extensive C and C++ 

f f 1 7 k 

The Widest Range inf 32-bit 
Intel x86 Platforms 

The Industry ’s Leading 
Code Optimizer 

Multi-platform, 
Cross-development Toolset 


rofessional C and C++ Development Tools 

C++ 32 delivers the key technologies for professional developers: 
mprehensive C++ support including templates and exception handling; 
vanced superscalar optimization; and 32-bit multi-platform support. 

C++ 32 includes both C and C++ compilers, so you can incrementally 
opt the benefits of C++. 


Multi-Platform, 

Cross Development Support 

C/C++ 32 supports a wide range of 32-bit Intel x86 host and target platforms 
allowing professional developers to leverage the multi-platform, cross¬ 
development capabilities of today’s operating environments including 
OS/2 2.x and Windows NT. 


nleash 32-bit Power! 

C++ 32 delivers 32-bit performance. The 32-bit flat memory model 
nplifies memory management and lets applications address beyond the 
OK limit. Powerful 32-bit instruction processing delivers a significant 
ced advantage: typically a minimum 2x processing speedup. 

C++ compiler designed to deliver on the 
romise of object-oriented programming 

ie C++ compiler provides comprehensive support for the AT&T version 
) language including templates, plus exception handling. These features 
^ key to realizing the benefits of object-oriented programming: code 
usability, increased reliability and reduced maintenance. 

ot New Superscalar Code Optimizer 

ie hot, new C/C++ 32 code generator advances the performance envelope. 
jw superscalar optimization strategy uses “riscification” and instruction 
heduling to deliver improved performance on 486 and Pentium processors, 
ie compiler can create a single, high-performance executable which runs 
1 386,486 and Pentium processors. 


► 32-bit DOS host and target support; includes the DOS/4GW 32-bit DOS 
extender by Rational Systems with royalty-free run-time and virtual 
memory support up to 32Mb. 

► OS/2 2.x host and target support; enables the development of OS/2 2.x 
applications and DLLs. 32-bit Windows 3.x applications can exploit 
WIN-OS/2 using WATCOM’s Windows Supervisor technology. 

► Windows NT host and target support; includes a Windows 
NT-hosted debugger for 16-bit Windows 3.x, Win32s and Windows NT 
debugging; also includes Win32s target support. 

► 32-bit Windows 3.x target support; includes WATCOM’s 32-bit 
Windows Supervisor, and enables development and debugging of true 
32-bit Windows 3.x applications and DLLs. 


Also Available: WATCOM C 32 for DOS 

C 32 for DOS is a professional, low cost 32-bit C compiler and tools 
package enabling development, debugging, performance profiling 
and royalty-free distribution of 32-bit applications for extended DOS. 

Suggested retail price: $199*. 


idustry Standard. Industry’s Choice 

ATCOM’s working relationships with industry leaders such as 
jtodesk, GO, IBM, Intel, Lotus, Microsoft and Novell ensure that we 
ntinue to understand and meet the needs of the software industry and 
ofessional developers. 


WATCOM C/C++ 32 has a suggested retail price of $599*. 

For additional information or to order direct call 1-800-2654555. Call our 
FAX Back system at 1-519-747-2693 from your fax machine for immediate 
product information. 


WATCOM 1-800-265-4555 


The Leader in 32-bit Development Tools 

415 Phillip Street. Waterloo, Ontario. Canada, N2L 3X2 Telephone: (519) 886*3700. Fax: (519) 747-4971 
'Price in US dollars. Does not include freight and taxes where applicable. Authorized dealers may sell for less. 

WATCOM C and the Lightning Device are trademarks of WATCOM International Corp DOS/4G and DOS/16M 
are trademarks of Rational Systems Inc Other trademarks are the properties of their respective owners 
Copyright 1993 WATCOM International Corp. 
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News & Views 


PROCESSORS FOR PDAS 

Intel, AT&T, and AMD Continue the Chase 


VLSI Polar Chip Set 


Static core 
(386-based) 




i PCMCIA support ' 
•using VL82C146 chip 1 


2-KB unified 
cache 


Integrated 

Processor 

Controller 


DRAM 


ML-Bus 


Operates internally at 3.3 V 

4 - 


Multiple 

Peripheral 

Controller 


LCD 


Digitizer 


Flash 

ROM 

SRAM 




_ Serial/infrared (communications) 
_ Audio Imessagingl 
— Keyboard (optional) 

_ Analog 1/0 (power management) 


Supports 5-V peripherals 


VLSI’s Polar chip set contains a 
fully static, 32-bit 80x86 CPU core 
based on the Intel 386. 


rhough little more than cu¬ 
riosities at this point, PDAs 
(personal digital assistants) are 
attracting an enormous amount 
of developmental effort from 
some of the industry’s largest 
companies, each hoping to es¬ 
tablish its platform as an in¬ 
dustry standard. VLSI Tech¬ 
nology recently brought forth 
the Polar chip set, which rep¬ 
resents the fruits of its joint de¬ 
velopment effort with Intel. 
AT&T Microelectronics plans 
to begin production in the First 
quarter of 1994 on the second 
generation of Hobbit proces¬ 
sors and support devices. And 
AMD says it, too, will enter the 
PDA market in 1994 with an 
integrated processor that will 
be able to run a “scaled-down” 
future version of Windows. 

VLSI’s Polar chip set, which 
is slated to enter production in 
the second quarter of 1994, 
consists of two devices, the 
VI86C300 Integrated Proces¬ 
sor Controller, or I PC, and the 
VI86C100 Multiple Peripheral 
Controller, or MPC. The I PC 
contains a fully static 32-bit 
80x86 CPU core based on the 
Intel 386 as well as memory 
and video controllers and a 
power management system that 
lets the operating system per¬ 
form intelligent power man¬ 
agement. The MPC provides 


I/O support to the IPC. 

The IPC and MPC are 
connected by a high¬ 
speed, 16-bit multiplexed 
bus, which can also con¬ 
nect to VLSI’s VL82C146 
PCMCIA controller. 

The Polar chip set is 
the centerpiece of the 
“mobile companion” plat¬ 
form, which is jointly de¬ 
fined by Intel, VLSI, Mi¬ 
crosoft, and Compaq (see 
the text box below). It 
will run the Microsoft At 
Work operating system, which 
is a DOS-less variant of Mi¬ 
crosoft Windows that is de¬ 
signed to support PDA appli¬ 
cations. The chip set, which 
Intel rales at about 6 MIPS, 
costs $50 in lots of 10,000. A 
486 version of Polar is due lat¬ 
er next year. 

Along with the ARM6- 
based Newton platform, the 
major competition for the mo¬ 
bile-computing platform will 
come from AT&T, which re¬ 
cently introduced three varia¬ 
tions of its Hobbit processor, 
along with highly integrated 
support chips. AT&T also re¬ 
cently acquired Go Corp. and 
its PenPoint operating system. 
Go is now a subsidiary of Eo, 
which AT&T owns jointly with 
other companies. AT&T has 
thus brought all the pieces of 


its personal communicator plat¬ 
form under its control. 

The new Hobbit processors 
from AT&T Microelectronics 
are the 92020S (rated at 16 
VAX MIPS), the 92020M (rat¬ 
ed at 13.5 VAX MIPS), and the 
92020MX (rated at 11.5 VAX 
MIPS). The 92020S is a faster 
version of the original 92010 
Hobbit and integrates with the 
original Hobbit support chips. 

The 92020M uses the same 
core as the 92020S, but it em¬ 
ploys a multiplexed external 
bus. It is the centerpiece of 
the M family, which provides 
CPU, system controls, video, 
I/O, and support for two PCM¬ 
CIA slots in three chips. Along 
with the 92021 MX system con¬ 
troller, the 92020MX provides 
a two-chip solution that in¬ 
cludes the CPU, memory and 


interrupt control, three UARTs, 
an LCD controller, and a single 
PCMCIA slot. 

AT&T can now provide a 
range of system solutions. The 
two-chip MX ($76 in quanti¬ 
ties of 1000) is designed for 
systems where a small form 
factor is essential, while the 
92020S, along with three of the 
original Hobbit support chips 
($152), maximizes system per¬ 
formance and functionality. 
The three-chip M series ($111) 
is a midrange solution. 

The Polar chip set and the 
Hobbit family arc alike in that 
they don’t run DOS. At least 
one chip vendor, AMD. is 
working on a processor that 
will run an as-yet-unannounced 
version of Windows that scales 
down to run on PDAs. AMD 
says its new highly integrated 
Elan Am386SC processor, ex¬ 
pected to enter volume pro¬ 
duction in the First quarter of 
1994, will comprise a 386 core 
and AT glue logic. AMD’s 
chip is intended for PDAs and 
other small computers. 

In the PDA market. 1994 
will be like 1993, only more 
so. You will see new players 
such as Motorola enter the mar¬ 
ket and established ones such 
as Apple reFine their offerings. 
Don’t look for any semblance 
of order, however, before 1995. 

—Bob Ryan 


COMPAQ AND MICROSOFT TEAM UP ON HAND-HELD 


Compaq has slated late 1994 for shipments of its Mobile Companion pen-based hand-held computer, which will 
run Microsoft At Work software. Cellular links will let you access information stored on desktop PCs and net¬ 
works, according to Jim Hartzog, Compaq’s senior vice president and general manager of its portable PC division. 

Preliminary plans call for Compaq’s mobile system to weigh less than 2 pounds and to be about 6 square inch¬ 
es in the initial 386 version, with a later 486-based machine having a larger motherboard that will probably he 
“folded” to retain the hand-held format. Up to three PCMCIA slots will be built into the Compaq mobile system. 

Compaq says its first Mobile Companion will fall into the category of a “desktop functional equivalent,” having 
enough horsepower and compatibility to run PC applications while you travel. Compaq says its PDA system will 
liberate the hand-held from its reputation of executive-toy status. Using Microsoft at Work will free the mobile 
user from restrictive operations, such as connecting via a modem, due to the direct link between mobile and 
desktop machines. Pricing for the Mobile Companion has not yet been established. 

—Dorn Pancucci 
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INTRODUCING WORDPE 
IT’S WINDOWS THE \ 



Qf all the things people do with personal 
computers, word processing may be the 
mosL personal. 

Nobody writes the way you do. 
Nobody gets the same assignments or 
tackles them the same way* And nobody 
understands that better than WordPerfect', 
the worldwide word processing leader. 

That's why we’re excited to intro- 
duce WordPerfect 6*0 for Windows* We 
didn't design it to be the perfect waiting 
tool for the average user. We designed it 
to be the perfect writing tool for you. 

MAKE KT YOUR OWN. 

Which features of your word processor do 
you use most often? Are they organized so 
that you can get at them quick]y? 

WordPerfect 6.0 gives you direct, 
one-click access to any command, process 


Bar™ and arrange them any way you like. 


You can even drag in other 
Windows applications and 
files and launch them from 
w r ithin WordPerfect. {How’s 
that for easy integration?) 

You can quickly create 



customized interfaces to streamline the 
writing of reports, memos or letters. Or 
you can simply use any of 70 profession¬ 


How it looks is up to 
you. Because every 
aspect of the WP 
interface can be 
easily customized. 


ally designed ExpressDocs™ templates 


included in the package. 

And it's not just com¬ 
mands you’re in command of. 
Virtually every element of the 
interface — including how it 
looks and feels—is yours to do 



w-ith as you will. 

It’s the most easily customized word 
processor ever to come out of a box. 


Now, you can 
create 3-D charts 
from tabic and 
spreadsheet data 
without ever leaving 
WordPerfect. 



or macro in the program. Just drag your 
favorites to a context-sensitive Button 
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EOT 6.0 FOR WINDOWS. 
\Y YOO WANT IT TO BE. 


GETTWG HERE WU BE EASY. 

With more than 100 built-in spreadsheet 
functions and advanced charting and draw¬ 
ing capabilities, this is the most powerful 
program WordPerfect has ever developed. 
But how difficult will it be putting all this 
power and flexibility to work? 

If you've used WordPerfect on 
another operating system, you and your 
existing documents and macros will feel 
right at home here. This is the WordPerfect 
you know, in a friendlier, more accom¬ 
modating environment. You won't ever 
have to re-team your keystrokes, because 
you have a choice of layouts, including 
WordPerfect DOS. 

There's an on-line tutorial for first- 
timers, of course. But there are also inter¬ 
active Coaches smart enough to lead you 
step-by-step through sophisticated opera¬ 
tions, not on sample documents, but on 
your documents. 


THE BEST REASON FOR 
MOVING TO WINDOWS. 

This is everything WordPerfect has learned 
about word processing over the years, 
combined with all the advanced ease-of-use 
capabilities of the Windows environment. 
It connects your documents directly 
to other powerful Windows applications 
and to the rest of the business world. And 
the power of WordPerfect 6,0 is all yours. 


BorlamT 


0 

uatti 

roPro5 

THE WOMfiROIP EDITION IS IHCUMED 
INSIDE SPECIALLY MARKED BOXES* 

(A $405 IU. /mi CANADA RETAIL VALUE) 


Document (emulates 
Spreadsheet functions 
Interactive Coaches 
Sophisticated drawing tools 
Direct spreadsheet Import 
DoGiimenl management 
Graphics editing 
Irregular text wrap 
Borders 

Full WYSIWYG in ill views 
Power Bar 

Indexing and text retrieval 

Quick Menus 

Direct database Import 

Styles 

Macros 

Auto macro conversion 


To claim it for yourself, visit your 
local reseller and ask about the special 
introductory offer with Quattro Pro 5,0, 
For a free WordPerfect demo disk or to 
order directly, call (800) 526-2788. 



WordPerfect 


6.0 FOR WINDOWS 











News & Views 


WINDOWS/OLE 2.0 

Moving Toward Windows Building Blocks 



Prodea's Synergy is one of several visual programming tools that will support OLE 
2,0 in 1094, 


W hen it conies to mak¬ 
ing their Windows applications 
comply with Microsoft’s OLE 
2,0 specification, many pro¬ 
grammers may fed obliged to 
join in with Ringo Starr as the 
ex-Beatle laments that “it don’t 
come easy.” Nevertheless, 
Windows programmers in gen¬ 
eral say Microsoft’s specifica¬ 
tion is a good first step toward 
implementing a framework for 
software programs to better 
communicate with each other. 

Although some pieces are 
still missing to make it easy to 
tightly integrate these OLE 2.0 
applications—namely, a wide 
variety of applications that cur¬ 
rently support OLE 2.0 and 
universal implementation of 
program type libraries—de¬ 
velopers are for the most part 
enthusiastic about OLE’s po¬ 
tential, through OLE automa¬ 
tion, for enabling custom ap¬ 
plications in Windows, 

Microsoft estimates that over 
100 OLE 2,0 applications for 
Windows will be shipping by 
summer 1994, Companies such 
as Corel, Microsoft, and Cal era 
are already shipping OLE 2,0 
programs. And OLE 2.0 is not 
just for Windows anymore: 
Microsoft is currently testing 
versions for the Mac and Win¬ 
dows NT, 

Windows programs have 
long been programmable 
through DDE. But according 
to Jack Noonan, president and 
CEO of SPSS, Inc,, one of the 
benefits of OLE 2,0 over DDE 
is that OLE’s API provides a 
standard way for applications 
to share, and interact with, ob¬ 
jects. Another advantage is that 
OLE 2.0 is synchronous and 
asynchronous, unlike DDE, 
which is asynchronous only. 

Under more problematic 
asynchronous program inter¬ 
action, a program can pop up 
a dialog box that tells the end 


user that it has requested an¬ 
other program to perform a 
sped tic operation. But as Noo¬ 
nan explains, just because one 
program has told another to 
perform a specific task (e,g„ 
create a complex graph}* that 
doesn't mean the operation has 
been completed. In asynchro¬ 
nous operation, an end user of 
a program might see a graph 
popping up in a window 30 
seconds after he or she actual¬ 
ly thought the action had been 
completed. “Because OLE 2.0 
events happen synchronously, 
this prevents programmers 
from having to deal with timing 
tricks and having to estimate 
how long it would lake to cre¬ 
ate that graph,” Noonan ex¬ 
plains. 

However* OLE 2,0 does not 
specify a common set of verbs 
that all compliant applications 
must support. Unlike the com¬ 
parable situation on the Mac, 
in which System 7 programs 
must support a core suite of 
Apple Events, the program¬ 
ming verbs supported across 
OLE 2.0-compliant Windows 
programs will vary. 

Furthermore, OLE 2.0 does 
not provide for the remote ex¬ 


ecution of server programs 
across a network, unlike the 
Mac situation in which mes¬ 
saging works across networks 
handily. Under OLE 2.0, you 
can still link to data files stored 
on network drives, but you can¬ 
not embed objects that will 
execute applications across the 
network. For that, you will 
have to wail for some undeter¬ 
mined amount of time for dis¬ 
tributed OLE. 

If you find yourself doing 
the same old operation of 
pulling data out of one Win¬ 
dows application, reformatting 
it, and stuffing it into another 
application* you are a potential 
beneficiary of OLE 2.0 au¬ 
tomation, Using Windows pro¬ 
grams and a scripting tool that 
supports OLE 2,0 automation 
(see the table “OLE 2,0 Au¬ 
tomation Tools”), you can at¬ 
tach your custom macro pro¬ 
gram to a dialog box that you 
have visually programmed us¬ 
ing a product such as Mi¬ 
crosoft’s Visual Basic to auto¬ 
mate repetitious actions. 

But to create such a push¬ 
button program, you will like¬ 
ly have to sweat out the details 
of each program's various 


methods and objects. Accord¬ 
ing to Jim Lawyer, chief tech¬ 
nical officer at Summit Soft¬ 
ware (Jamesvi He. NY), many 
users learn how to write a 
macro program tor a specific 
application by recording an ac¬ 
tion (c.g„ a reformatting oper¬ 
ation) with the program’s 
macro recorder and then ex¬ 
amining and editing the cre¬ 
ated macro code. Such a macro 
recorder in OLE 2.0, which 
would watch as users perform 
actions across several applica¬ 
tions, would help programmers 
to more quickly create custom 
integrating applications. Law¬ 
yer says. 

Unfortunately, OLE 2,0 
doesn’t currently support such 
a systemwide recorder. Nor 
will most OLE 2.0 applications 
ship with type libraries in their 
initial release. Through OLE 
2.0’s registration database, pro¬ 
grams will register their objects 
with the OLE 2.0 system along 
w ith all the methods (i.e„ func¬ 
tions) and properties of those 
objects. 

Bui what most programs 
will not initially do is support 
type libraries, which document 
the specific parameters (or ar¬ 
guments) that various object 
methods will support. This 
means that if you pass incor¬ 
rect parameters to a method, 
you will likely not catch those 
until run time* instead of at 
compile time. This is not nec¬ 
essarily the fault of the inde¬ 
pendent software vendors* says 
one developer. “The app 
builders that build the programs 
have a lot of oilier stuff to wor¬ 
ry about, like debugging their 
programs and shipping their 
product,” he says. Others say 
that once the initial releases of 
OLE 2.0 applications ship, the 
type-library situation should 
improve. Until then, if you 
are stringing together several 
continued 
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Poetic 

License 

$991 


The True, Cross-Platform C++ Object Database. 


Empower yourself to create the C++ 
applications youVe always envisioned. 

For a limited time, you can get a single-user POET 
Personal Edition for Windows for just $99. The 
Personal Edition is 100% compatible with the 
client/server Professional Edition and supports 
either a Borland or Microsoft Compiler.** 

POET is truly object-oriented. It saves you 
time because complex objects do not need to be 
broken up into tables. POET requires only one 
command to store, read, or delete them. 

POET gives database functionality to C++. 

Your Personal Edition features include: object 
querying, sorting, indexing, transactions, class 
versioning, container classes, variable length 
string and BLOB types. 


True heterogenous capabilities. Both the 
Personal Edition and the Professional Edition offer 
built-in portability. You can leverage your C++ 
programming investment across DOS, Windows, 
Windows NT, Novell (NLM), NeXT 486, 
Macintosh, OS/2 and various UNIX platforms. 

The Personal Edition for Windows is only $99 
now, but starting in ‘94 prices go up to $139. So, 
take some liberties with POET — order today at 
this one-time-only, low price. 


Call 1-800-950-8845 



POET 

Software 


*$99 Offer good through 12/31/93 "Buyer specifies Borland or Microsoft compiler. 

POET Software Co. 4633 Old Ironsides Dr., Suite 110, Santa Clara, CA 95054 TEL: (406) 970-4640 FAX: (408) 9704630 
POET Software Internationa] Offices: POET Software - Europe +49 (0) 40/60 99 00 Silicon River - United Kingdom +44 (0) (81) 317-7777 
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AMBRA. 

WE CUSTOM-BUILD. SO YOU DON'T HAVE TO. 


Complete customization — at no extra cost. 

Sorry to disappoint all you ha%ds-on, do-it-yourself types. 
Likewise, you people who insist*©n paying for every 
service that comes your way. When it comes to 
customizing AMBRA M computers, you # can leave your 
tools in the box and your money \ 
in the bank. Just send us your 
specs. We’ll build you a ready-to- 
run computing solution including 
everything from your choice of 
processor to your choice of word 
processor. Plus your choice of 
options, preinstalled. And you 
won’t pay an extra penny for the 
service, or wait an extra day. 


High-powered technology — 
without high prices. 

A word to the power-hungry: You 
can put away that huge purchase order. AMBRA offers 
the latest and leading industry-standard technology — 
like blazing-fast IBM® Blue Lightning™ processors, 

Intel® Pentium™ complexes, advanced video 
subsystems, high-speed local bus architecture, and 
lots more — for lots less. 

Here’s how: Sourcing worldwide from the best 
suppliers, we buy smart and bargain aggressively. And 
because we keep our overhead low, when you buy 
direct from us, we pass our savings directly along to you. 



Prompt service and support — 
no empty promises. 

Now, for you savvy buyers: We know you're looking for 
more than a mere computing "bargain.” Quite rightly, 
you want to be sure of receiving rapid sen/ice and ready 
support. That’s why we’ve contracted with IBM to back 
AMBRA systems with rock-solid 
one-year warranties. You can count 
on expert technicians nationwide 
for prompt onsite service Monday 
through Saturday. 1 You can also rely 
on a toll-free support line for answers 
any time you need them — technical 
representatives are standing by to 
assist you 24 hours a day, every day. 

Money-back guarantees — 
not gimmicks. 

Finally, to all our new and soon-to- 
be-new friends: We absolutely want you to be satisfied 
with your customized AMBRA system. If for any reason 
you're not you can sirtaply return it within 30 days for a 
full refund. 1,2 We’re committed to delivering exactly the 
computer you want, exac\' the way you want it, at a 
price that’s only surprising in terms of its thriftiness. We 
build it your way. To meet your needs. And, if you’re not 
happy, well give your money back 
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©MBRA invites you to design 
the world s most important computer. 

Yours. 


SLIMLINE (3x3) 


Processor 

Memory 

Hard disk 

□ 486SLC2, 50 MHz n486SX25MHz 
□486DX 33 MHz 

□ 4MB 08MB DI6MB □ Other_MB 

□ 120MB □ 170MB □240MB □ 340MB 

DESKTOP (5x5) 

Processor 

□486 Blue Lightning, 66 MHz 
□ 486DX2,66 MHz 

Memory 

□4MB D8MB □ 16MB Q32MB D64MB 

Hard disk 

□ 170MB □ 240MB □ 340MB □ 440MB 

MINITOWER (8x6) 

Processor 

□486 Blue Lightning, 66 MHz 
□486DX2. 66 MHz 

Memory 

□4MB D8MB DI6MB D32MB Q64MB 

Hard disk 

□ 170MB □ 240MB □ 340MB □ 440MB 

EISA 

DESKTOP (8x6) 

Processor 

□486DX2, 66 MHz □ Pentium.60 MHz 

Memory 

□ 8MB QI6MB Q32MB 064MB 

Hard disk 

□ 170MB □ 240MB □ 340MB 
□440MB D540MB SCSI-2* 

EISA 

TOWER (8x12) 


Processor □ 486DX2, 66 MHz □ Pentium, 60 MHz 

Memory D8MB DI6MB D32MB D64MB 
□ Other_MB 

Harddisk □ 170MB □ 240MB □ 340MB 
□440MB □ 540MB SCSI-2 


MONITORS 


14-inch 

□VGA color □ SVGA color 
□ UVGA color 

15-inch 

□AMBRA Rat Square Tube 
□ NEC Multisync 4FGE 

17-inch 

□AMBRA Rat Square Tube 
□ NEC Multisync 5FG 

21-inch 

□ NEC Multisync 6FG 

OPTIONS 

CD-ROM 

□ Internal drive 

□ Multimedia Kit 

Modems 

□ Data/Fax internal □ 2400 bps internal 

Tape backup 
drives 

□ 120MB intemal/extemal 

□ 250MB intemal/extemal 

Graphics 

accelerator 

□ATI® Ultra Pro Graphics VL™ 

Printers & 
scanners 

□ IBM Personal Printer II (24-pin) 

□ IBM LaserPrinter 4039 (12 ppm) 

□ IBM LaserPrinter 4029 (10 ppm, 6 ppm) 

□ Calera WS Complete PC Scanner 

SOFTWARE 

Word 

processing 

□ Lotus Ami Pro □ Microsoft Word® 
□WordPerfect 

Accounting 

□ Quicken 

Spreadsheet 

□ Microsoft Excel® □ Lotus 1-2-3 

□ Quattro Pro 

Graphics/ 

presentation 

□ Lotus Freelance Graphics 

□ Microsoft PowerPoint® 

Comm/fax 

□WinFax Pro 


*Not available with 486DX2, 66 MHz processor. 




















©ustomized computers at uncommonly smart prices. 



Slimline SuperSavers 

• 486SLC2, 50 MHz 

• 4MB RAM, max: 16MB 

• 64KB processor cache 

• 3.5” 1.44MB diskette drive 

• 120MB (19ms) hard disk 

• 3 16-bit ISA slots 

• Windows™ accelerator 
with I MB video memory 

• 14" VGA color monitor 

• Slimline casing (3 x 3) 

• MS-DOS® 6.0, 

Windows 3.1, mouse 

$1,179 

• 486DX, 33 MHz 

• 4MB RAM. max: 36MB 

• 128KB processor cache 

• 3.5” 1.44MB diskette drive 

• 170MB (17ms) harddisk 

• 3 16-bit ISA slots (2 VESA 
on local bus) 

• Windows accelerator 
with I MB video memory 

• 14” SVGA LR color monitor 

• MS-DOS 6.0, 

Windows 3.1, mouse 

$1,539 


Do-More Desktop 

• 486 Blue Lightning, 66 MHz 

• Upgradeable to Pentium 
technology 

• 4MB RAM. max: 64MB 

• 256KB processor cache 

• 3.5" 1.44MB diskette dhve 

• 240MB (15ms) hard disk 

• Onboard SCSI 

• 5 16-bit ISA slots (2 VESA 
on local bus) 

• Windows accelerator with 
I MB video memory 

• 14" SVGA LR color monitor 

• Network-ready 
(Ethernet lOBaseT) 

• Desktop casing (5 x 5) 

• MS-DOS 6.0, 

Windows 3.1, mouse 

$1,899 

(For 8x6 minitower, add $75) 


Multimedia Minitower 

• 486DX2, 66 MHz 

• Upgradeable to Pentium 
technology 

• 8MB RAM, max: 64MB 

• 256KB processor cache 

• 3.5" 1.44 MB diskette dnve 

• 240MB (15ms) hard disk 

• Onboard SCSI 

• 8 16-bit ISA slots (2 VESA 
on local bus) 

• Windows accelerator with 
I MB video memory 

• CD-ROM drive 

• MediaVision™ 16-bit 
sound card 

• Stereo speakers 

• 14" SVGA LR color monitor 

• Network-ready 
(Ethernet lOBaseT) 

• Minitower casing (8 x 6) 

• MS-DOS 6.0, 

Windows 3.1, mouse 

$2,674 


Pentium Processing 
Powerhouse 

• Intel Pentium processor, 

60 MHz 

• 64-bit processor complex 

• 8MB RAM. max: 64MB 

• 256KB processor cache 

• 3.5” 1.44MB diskette dnve 

• 540MB SCSI-2 (10.5 ms) 
hard disk 

• Onboard dual-channel 
Fast SCSI-2 

• 8 32-bit EISA slots (2 VESA 
on local bus) 

• ATI Ultra Pro Mach 32, 
2MB VRAM 

• 14” SVGA LR color monitor 

• Desktop casing (8 x 6; 
convertible to minitower) 

• MS-DOS 6.0, 

Windows 3.1, mouse 

$3,999 


0 


all today for information about AMBRA systems based on PCI and Pentium technology. 


In Canada? call 1-800-363-0066, Ext 916 

CALL 1-800-252-6272, EXT. 340 


2 5 - A M 


1 Please call 1-800-252-6272 for details regarding AMBRA's money-back guarantee and limited warranty Onsite 
service may not be available in certain locations 
2 Return shipping and insurance charges are the responsibility ol the customer. 

3 Offerings may differ in Canada 
©1993 AMBRA Computer Corporation, 


AMBRA is a trademark of ICPl Ltd and used under license therefrom The AMBRA logo and logotype are trademarks 
ot AMBRA Computer Corporation IBM is a registered trademark and Blue Lightning is a trademark of International 
Business Machines Corporation Intel is a registered trademark and Pentium is a trademark of Intel Corporation. 
Microsoft Word. Money. Excel. PowerPoint, and MS-DOS are registered trademarks and Windows is a trademark ot 
Microsoft Corporation All other product names are trademarks or registered trademarks ot their respective suppliers. 
Offerings, prices and products are subject to change or withdrawal without prior notice. Prices do not include shipping. 






















News & Views 


OLE 2.0 Automation Tools 


SPSS 6.0 for Windows Developer’s Kit 

SPSS. Inc., (312) 329-2400 

Embedded Basic for Windows 

Summit Software, (315) 677-9000 

Softbridge Embeddable Basic Language 

Softbridge. Inc., (617) 576-2257 

Visual Basic 3.0 

Microsoft Corp., (206) 882-8080 

Synergy 

Prodea Software Corp., (612) 942-1000 

Capsule for Windows 

Metaphor, Inc., (415) 961-3600 

OLE bug-hunting technology 

Blue Sky Software, (619) 459-6365 

WinBatch 

Wilson WindowWare, Inc., (206) 938-1743 

Not all tools listed here currently support OLE 2.0, 
although the companies report they are working on 
OLE 2.0 implementations of their products. 


Moving Toward 
Windows Building 
Blocks 


Windows programs, you may 
find yourself mucking around 
in the back of those programs’ 
manuals. 

Currently, few shipping pro¬ 
grams support OLE 2.0, and 
the level at which they do so 
will vary. Some applications 
will be OLE servers only (i.e., 
you can embed them in anoth¬ 
er application, and the server 
program will provide services 
to the client application). At 
press time, the only shipping 
OLE 2.0 application that was 
both a client and a server was 
ShapeWare’s Visio 2.0 draw¬ 
ing program, although others, 
such as Microsoft’s Excel 5.0 
spreadsheet program, were 
close to shipping. 

Why the delay? For one 
thing, the original OLE 2.0 
SDK (Software Development 
Kit) released by Microsoft ear¬ 
lier this year shipped with beta 
automation libraries. In addi¬ 


tion, programmers found the 
performance of OLE 2.0 less 
than optimal. Microsoft ad¬ 
dressed programmers’ com¬ 
plaints by shipping OLE 2.01 
in September. 

And many programmers 
(though not all) found that the 
OLE 2.0 specification was very 
complicated. One developer, 
who wished to remain anony¬ 
mous, characterized OLE 2.0 
as “a C++ arrangement 
crammed into a C arrangement. 
Trying to do it in C is a real 
nightmare.” 

Several developers are look¬ 
ing forward to an upcoming re¬ 
lease of version 2.5 of Mi¬ 
crosoft’s Foundation Classes 
for C++ (which is currently in 
beta testing). The release re¬ 
portedly encapsulates much of 
the complexity of standard 
OLE functionality and offers 
Object Wizards and other tools 
for developers to use to imple¬ 
ment visual editing and au¬ 
tomation in their programs. 

Despite the complexities, de¬ 
velopers say that Microsoft has 


been helpful. David 
Skok, president of 
Watermark Soft¬ 
ware, says Micro¬ 
soft’s developers and 
porting lab has been 
“marvelous from the 
standpoint of looking 
out for us.” 

However compli¬ 
cated it may be, a lot 
of developers believe 
OLE 2.0 is worth¬ 
while. To be fair, 

OLE 2.0 is only now 
starting to approach 
the type of custom 
application program¬ 
ming that developers 
working in the Next- 
Step environment have enjoyed 
for years now. “OLE 2.0 is a 
complex system,” says Peter 
Mullen, Visio development 
manager at ShapeWare. “But 
all the pieces are required, and 
you have to ante up to all of 
them before you reach the Holy 
Grail.” 

Watermark’s Skok goes 
even further. He notes that 


“without OLE, this company 
couldn’t exist.” However, by 
promoting interapplication in¬ 
tegration, OLE 2.0 alleviates 
the need for one Windows 
product to “do it all” and al¬ 
lows developers to instead con¬ 
centrate on their applications' 
core competency. 

—Dave Andrews and 
Selinda Chiquoine 


PERIPHERALS 

Plug-and-Play to Bring ISA into the 1990s 


I f you’ve ever added a pe¬ 
ripheral device to a Mac and 
then tried to do a similar oper¬ 
ation with an ISA-based PC, 
you know the benefits of the 
Mac’s built-in auto-configura¬ 
tion, which eliminates the need 
for fussing with DIP switches 
and jumpers to install a net¬ 
work card or modem. Now the 
first ISA-based PCs to compete 
in the plug-and-play arena are 
slated to be available. 

In November, Compaq, Mi¬ 
crosoft, and Intel were expect¬ 
ed to announce that they are 
putting plug-and-play features 
onto the motherboard of 
Deskpro PCs using the ISA 
bus, according to sources close 
to the companies. This will re¬ 
portedly make it easy for users 


to add peripheral devices and 
extra components to systems 
without arduous configuration 
changes. AST, Acer, Dell, and 
IBM are also expected to re¬ 
lease plug-and-play products 
throughout 1994. 

The move will bring PCs us¬ 
ing the ISA bus up to the capa¬ 
bilities of EISA, Micro Chan¬ 
nel. and Mac machines, which 
have been able to do things like 
automatically reconfiguring 
systems to accept extra mem¬ 
ory. Intel has been heavily in¬ 
volved in this project to bring 
Windows 3.1 into a tight fit 
with the hardware. Compaq al¬ 
ready has a plug-and-play ma¬ 
chine, called Presario, aimed at 
the home and small-business 
market. Deskpro PCs equipped 


with plug-and-play capability 
will be sold to corporate users. 

Plug-and-play for ISA caps a 
year of activity in the plug-and- 
play field. In September, 12 
companies—including Com¬ 
paq, IBM, Intel, Microsoft, and 
Toshiba—agreed on a BIOS 
specification to allow laptops 
to get automatic configurations 
when linking to a LAN through 
a docking station. A three- 
phase plan has been set to 
achieve this goal, with drivers 
for the docking station at the 
top of the priority list. The next 
two phases will see automatic 
laptop links with network ser¬ 
vices and automatic loading of 
specific software once the lap¬ 
top has docked into the LAN. 

While unable to comment at 


press time on the prospective 
ISA announcement, Loric 
Strong, vice president of Com¬ 
paq’s portable division, pre¬ 
dicted that plug-and-play will 
rapidly become a common fea¬ 
ture of the PC industry once 
Microsoft’s Chicago version of 
Windows appears. Microsoft 
At Work will be used to make 
mobile hand-held devices easy 
to use, while Chicago will ap¬ 
ply to notebooks, Strong says. 

Microsoft is also working 
with Toshiba to put plug-and- 
play capability onto its prod¬ 
ucts. Toshiba will license Mi¬ 
crosoft At Work software and 
will collaborate with Microsoft 
over future operating-system 
developments for portables. 

—Dom Pancucci 
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WinBench" 3.11 by Ziff-Davis Labs 
Tests Remote Windows™ Speed 

Tins graph shows the speed of the three leading remote control 
programs when transferring Windows screens , As you cam see , 

Close-Lip handles more pixels , faster, meaning you spend 
less time waiting for Windows screens. 

The industry standard test f WinBench 3,13, is perfect for 
testing the speed of remotes. It is an accurate measure of video 
throughput, Video throughput is the limiting factor in remote 
operations , because remote programs musl transmit Windows 
video functions from one PC to the other ; 


ikCIose-Lp 


A 

!*\ 


Modern Remote 
Gopiiunirations 

frii both VlWrtoi & \m 


IfaAKnftft 


For Both 
^ Windows & DOS 

NEW 

Version 5.0 



New Remote Software Sets 
Windows Speed Record 


Communicate 
Faster & Easier 

Close-Up* lets you 
communicate faster k 
easier with five 
exciting tech¬ 
nology firsts. 

Close-Up is 
the only remote 
communica¬ 
tions software 
that won both 


Technology Firsts 


1. AI Video Compression 

2. Photographic Memory 

3. Non-intrusive Technology 

4. Pxpert System 

5. Video Translation 


PC Magazine's coveted 
"Editors Choice" and PC 
World's "BestBuy" 
awards. Now Close-Up 
has a new faster & easier 
version that allows you 
to view and control 
another PC by modem 
as if you were there! 


\A 



WinBench scores 
(mwageoflOruns): 
ebs^up limps 
pcAnyidiere I94j093 


Why Is Close-Up So Fast? 

Close-Up learns as it works. It uses AI 
(Artificial Intelligence) to compress aU 
Windows video function calk. That's why 
Close-Up does so well in Windows 

Benchmark tests (see 
WinBench 3.11 chart), 
Close-Up uses its 
revolutionary Photo¬ 
graphic Memory"* so 
that once Close-Up 
has seen all or part of 
a Windows screen, it's memorized. Then 
as screens change, Close-Up only transmits 
new unmemorized data. Incredibly, with 
this technology Cfose-Up gets faster & 
faster the h^e rjjmi-tti i it* 

What Remote Companies 
Haven't Told You 

Other remote programs permanently slow 
Windows and usually reduce your video 
resolution and depth of color, even when 
they are not in memory. That's because 
they permanently change your systemini 
file. Close-Up's breakthrough Non- 
lntrusive Technology does not modify any 
of your sensitive Windows files including 
the systemM Close-Up is the only remote 
that when not in use, allows Windows and 
your PC to run at normal optimal levels. 


Expert System Makes 
Communications Easy 

You don't have to be a communications 
expert to get the results of one, Close-Up 
lias an Expert System diat automatically 
analyzes system components and config¬ 
ures your system for optimal speed. 

Video Translation 

With Close-Up, dissimilar PCs can easily 
connect, because Close-Up senses the 
video capabilities of both PCs and 
automatically displays Windows 
in a video mode compatible 
with both sides. 

Risk-Free Offer! 

Try Close-Up, If you're 
not absolutely convinced that 
Close-Up 5.0 is the fastest remote 
program, we ll give you your money back!* 
Order Close-Up Host & Remote, a 
complete system, for only $199.- 5 

Upgrade your current or competitive 
remote program to new Close-Up 5.0. Get 
both sides, Host & Remote, for only %9, % 

Order Today 805-964-6767 


Norton-Lambert 




We invite you to reproduce this Jest- We used two identical Gateway 4DX2-66 V's with 66-MHz Intel 4&DX2-&6 CPUs. 16 MB RAM, 25bKB RAM cad**, 340 MB HD, IDE controller, no hanfware disk each?. Video: Local 
Bus ATI Ultra Fro wilh 2MB VRAM, 640 by ISO pixels, 16 colors, VCA-DRV dated 3/HJ/ffi, Monitor 72 Hjl MS-DOS 5.0, SMARTERV 2 MB ache. Modems: two 14,400 hand V JZbis. WinBench 31 L is avatUbl* on SffNel 
.accessible via CompuServe. 1st performed without verificatton by Ziff. All products are shipping versions. WinBench trademark of Ziff Communications Co. Windows trademark of Microsoft Carp. 

*60 ckY money-hack guarantee if purchased directly from Norton-Umbert Offer expires 12/31793- AH prices in US Dollars. Prices exclude shipping. 

0 m3 Norton-Lambert Carp. P.O. Box 4085, Santa Baiter*, CA ©140 USA Phone m) 964-6767 Fax (805) 663-5679 
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Specifications m chart are based on information as of 9fl8, * Dealer pnees may vary. t@4% coverage, ft Rebate applies to PSSS model. Sqfhoare products illustrated above are not included a nth printer, and 
are intended only to indicate compatibility. microLaser and ‘Extending Your Reach Wilh Innovation'are trademarks qf Texas Instruments, Adobe, FaslScnpt and the PostScript logo are registered trademarks 
ofAdobe System, Inc. WordPerfect is a ftwatered trademark of WordPerfect Corporation. PageMaker is a registered trademark qf Aldus Corporation I/dus is a registered trademark qf talus Carp. The Microsoft 
Windows logo is a registered trademark qf Microsoft Corporation. Mac is a registered trademark qf Apple Computer, Inc. LaserJet is a registered trademark of Hewlett-Packard, Inc. © 1993 TI. 









































































New TI microLaser™ Pro 600 

When we set out to design the ideal laser printer, we began by asking 
thousands of users what they wanted most. And then, instead of making 
those “key care-abouts” optional, as others do, we made them standard. 



TI Redefines 
What You Should 
Expect From An 
Office Printer. 


■ 


r. 


Take print quality, We began with 
true 600 dpi resolution, And then 
enhanced it with 6MB of memory for 
improved graphics. Compatibility? 
We’re DOS, Windows and Mac® com¬ 
patible right out of the box. With all 
the right languages and interfaces. 
And with the intelligence to switch 
these automatically, depending on the environment. Low maintenance? 
Our new toner cartridge typically gives you 15,000 pages between 
changes. Paper handling? Two 250-sheet trays come standard. And 
finally, value. As the chart below shows, not only do we give you a lot 
more than our leading competitor, we also charge you a lot less. 

So if you're considering a new printer, we invite you to try the new 
TI microLaser Pro 600. We’re so confident you’ll like it, we’ll even give 

Ask you a 30-day satisfaction guarantee. For more information or a 

About Our $60 , , , rri „ _ 

Introductory dealer near you, call 1-800-527-3500. 

Rebates - 


Tf microLaser Pro 600 HP LaserJet* 4 


HP LaserJet 4M 


Speed/Processor 
Memory 
Emulations 
Compatibility 
Toner Cart. life 
Paper Trays 


Sppm/RiSC 

6MB 

PC L5/Adobe® PostScript® 
DOS/Mac 
lDKpages f 
260 sheet/250 sheet 


Auto language Switching 
Auto Interface Switching 
Network Options 
List Price* 


8ppm/RISC 

2MB 

PCL5E 

DOS 

6K pages 

250 sheet/100 sheet 
No 
Yes 
Yes 
$1759 


8ppm/RISC 

6MB 

PCL5E/AdobePostScript 2 
DOS/Mac 


250 sheet/100 sheet 
Yes 
Yes 
Yes 
$2399 


Texas 

Instruments 
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News & Views 


SOUND CARDS 

Sound-Card Standards Heading for MIDI 


W hen you buy an audio 
CD and play it on your CD 
player, you’re hearing 16-bit 
sound at a sample rale of 44.1 
kHz (44,100 samples per sec¬ 
ond). Bui until recently, most 
computers with sound capabil¬ 
ities offered 8-bit (or less) 
sound, which is fine for speech 
playback or for simple “ shoot- 
’em-up” game sounds, but not 
good enough for many of to¬ 
day’s multimedia applications, 
which may include a range of 
sound effects and music re- 
quiring 16-bit CD-audio sound 
quality. 

Currently there are no clear 
software-interface standards for 
16-bit sound boards. In the 
Macintosh world, the standard 
interface is the Macintosh 
Sound Manager, which now 
supports 16-bit sound, allow¬ 
ing vendors such as Media Vi¬ 
sion to enter the Mac market 
with their sound boards. 

In the DOS/Wtndows world, 
the two hottest-selling boards 
are Creative Labs' Sound 
Blaster and Media Vision’s Pro 
Audio Spectrum series, both of 
which use their own sound in¬ 
terfaces. Then there’s Mi¬ 
crosoft Windows’ own sound 
API, which supports Mi¬ 
crosoft’s own 16-bit sound in¬ 
terface as well as the General 
MIDI interface. 

These varying standards pre¬ 
sent a problem for CD-ROM 
publishers. The sounds that are 
stored on a CD-ROM disc 
must support the sound hard¬ 
ware of the host computer or 
they won’t play back. Says 
Chris Andrews, founder of 
UniDisc, a Santa Cruz, Cali¬ 
fornia-based CD-ROM pub¬ 
lisher offering titles such as 
the Guinness Book of World 
Records and the Grammy 
Awards, “the two main com¬ 
panies in the game are Creative 
Labs and Media Vision, and 
most LCD-RGM developers] 


design for those two.” 

Even competitors of Cre¬ 
ative Labs acknowledge that 
Sound Blaster is currently the 
dominant sound standard in 
the DGS/Windows environ¬ 
ment, For example, Logitech’s 
SoundMan 16 sound card sup¬ 
ports the Sound Blaster inter¬ 
face, Says David Pelton, Log¬ 
itech’s product manager for the 
SoundMan* “we recognized the 
fact 111 at Sound Blaster is the 
de facto compatibility stan¬ 
dard.” 

However, Steve Podrad- 
chik’s Seattle-based Medio 
Multimedia CD-ROM pub¬ 
lishing company is simply sup- 
porting the Windows sound 


A PL “Any sound board that 
works under Windows,” says 
Podradchik, “will support our 
titles.” 

The bottom line is that if you 
want a multimedia system on 
a PC, you will need Windows 
and a sound card that supports 
Windows. 

While Sound Blaster may he 
the current standard, industry 
insiders that BYTE talked to 
all agreed that a more universal 
standard for sound will take 
hold in the next few years. Paul 
Jain, president of Media Vi¬ 
sion, points out that “small 
companies like us and Creative 
Labs don’t spearhead stan¬ 
dards.” The standard that is 


likely to emerge is General 
MIDI, which is already the 
standard interf ace in the digital 
music industry. 

Says Joe West, owner of 
Computers and Music in San 
Francisco, “General MIDI will 
become the standard that re¬ 
places Sound Blaster files. It 
will be a lot easier on develop¬ 
ers and will allow OEMs to 
make better stuff.” This pre¬ 
diction is echoed by Media Vi¬ 
sion’s Jain and Logitech’s Pel- 
Ion. “Our belief is that General 
MIDI will become standard ” 
says Jain. "It allows develop¬ 
ers to work with one instruc¬ 
tion set.” 

—Nicholas Baran 


Demand for Multimedia Upgrade Kits Growing 


I f you’re going 10 set up your computer for 
multimedia applications, you’ll need a CD-ROM 
drive and a sound card. That’s why a lot of ven¬ 
dors are selling multimedia upgrade kits. 

The demand for both CD-ROMs and upgrade 
kits is just stinting to grow. Paul Jain, president 
of Media Vision, says that last year the compa¬ 
ny sold about four times as many individual 
sound cards as it did multimedia upgrade kits 
(i.e., sound cards and CD-ROMs sold as a pack¬ 
age), which confirms that the game market still 
dominated the demand for sound cards at that 
time. Still, “multimedia upgrade kits are be¬ 
coming a major revenue source for us,” says 
Media Vision’s Elizabeth Fairchild. 

According to John Eroszonak, director of ven¬ 
dor relations for mail-order house PC Connec¬ 
tion. the company has been selling sound boards 
steadily since last year, but CD-ROM sales are 
just starting to pick up. “Last year, most cus¬ 
tomers were buying sound cards for games. But 
now there arc a lot more applications taking ad¬ 
vantage of CD-ROM and 16-bil sound, for ed¬ 
ucational use, for example,” he notes. Never¬ 
theless, Eroszonak says that PC Connection sells 
more CD-ROM drives and sound cards sepa¬ 
rately than bundled as multimedia upgrade kits, 
although upgrade-kit sales are also picking up. 

In spite of the growth, CD-ROMs “haven’t 
hit their stride yet,” says Eroszonak. Chris An¬ 
drews, president of CD-ROM publisher Uni- 


Disc, says, “a good CD-ROM title ships about 
25,000 units; we’re like a small book publisher,” 
Bui the outlook is promising. First of all, CD- 
ROMs are not driven only by the multimedia 
market. Many operating-system vendors are dis¬ 
tributing their software on CD-ROM: Sun Mi¬ 
crosystems, Next Computer, and Microsoft, to 
name a few. And software developers like to 
distribute software on CD-ROM. 

Once users have CD-ROM drives, the appli¬ 
cations will follow. Says Steve Podradchik of 
Medio Multimedia, “Acceptance [of CD-ROM] 
is going up, but there’s a lot of confusion. Mul¬ 
timedia always requires CD-ROM, but CD- 
ROM doesn’t always require multimedia.” But 
Podradchik acknowledges that most CD-ROM 
titles require at least 8-bit sound capability. 
Probably the biggest challenge for CD-ROM 
is gaining acceptance in the business world. Ac¬ 
cording to Cathy Harris, Microsoft’s product 
manager for PowerPoint, a survey of registered 
PowerPoint users shows that less than I percent 
use sound and video in their business presenta¬ 
tions. However, Media Vision's Paul Jain says 
that a growing number of organizations are pur¬ 
chasing his company’s sound boards, including 
Boeing and the Department of Defense, which is 
using multimedia systems to teach foreign lan¬ 
guages to its intelligence personnel. “Thirty per¬ 
cent of our customers are business users,” says 
Jain. — N, B, 
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DEVELOPERS 


Have you been asked to produce a fast, open. E»r51iTHg5IW5fl application 
that is inexpensive to deploy and differentiates your company? 

Then we have a suggestion... 



use our engine 


Raima Database Server 


Use Microsoft^ 
Access, etc., 
as a front end 


Multiple APIs 


ANSI 
/ SQL 


odbc 


Record 

Server 


Custom 


A 


Client Server RPC Architecture 


TCP/IP LanMan SPX 


Flexible Database Schemas 


rhe new Raima Database Server is a 
product designed for developers who 
ralue flexibility along with speed and 
support for standards. Your application 
fesign is not constrained by the 
database interface. Why? With RDS, we 
Degin with a multithreaded client/server 
architecture coupled to a high perfor¬ 
mance SQL processor/optimizer. Then 
ve add support for C++ objects, a fast 
■ecord-oriented API, and custom extension modules featuring remote procedure calls from 
/our client application to your server-hosted user defined functions. Further, your database 
schema can be fully relational, network, or a combination of the two. It's all there for you. 


When 
standards 
matter \ 


Ports easily - 


\ Full 
Relational 


Combined- 


Network 


Map your existing 
application calls to 
^ a client/server 
engine 

^ Fast API used 
In thousands of 
commercial apps 

State-of-the-art 


Ideal for 
legacy data 


Multiple Operating Systems 


Netware 

NLM 


UNIX OS/2 


Windows 

NT 


Convergence 
readyl 


Supports 

stored 

procedures, 

triggers, and 

referential 

integrity! 


Join the thousands of developers, from small vertical market ISVs to 
industry giants like Hewlett Packard, who use our technology to set 
their applications and products apart. 

Call 1-800-DB-RAIMAfor more information. 


RAIMA 


Raima Corporation, 1605 NW Sammamish Rd., Issaquah, WA 98027 (206) 557-0200 Fax: (206) 557-5200 

© 1993 Raima Corporation. Raima Database Server is a trademark of Raima Corporation. Raima is a registered trademark of Raima Corporation. 

Other computer and software names are trademarks or registered trademarks of their respective holders. 

Raima Benelux - 31 (2159) 44738 Raima Deutschland 49 (7022) 9256 44 Raima Espaha 34 (3) 485 13 04 Raima Italia - 39 (49) 829 1285 
Raima UK Ltd. - 44 (276) 685 761 Rhone-Alpes - 41 (21) 825 4800 France - 33 (1) 46 48 61 02 









AMD* Is Pleased To Point Out That Our x86 Microprocessors 
Are Certified As Microsoft Windows -Compatible. 


Down at the bottom and over to the 
right. You can't miss it. 

Right there in the corner of 
every AMD x86 microprocessor is 
mksosof,. a logo that says our CPUs are 100% 
Microsoft Windows-compatible. 



And we’re proud to show it. After all, 
what better standard to measure a 
microprocessor by? 

Of course, Microsoft doesn't let just 
anybody put a Windows logo on their 
product. Each CPU has to be tested and 


901 Thompson Place, P.O. Box 3453, Sunnyvale, CA 94088. 01993 Advanced Micro Devices, Inc AMD and the AMD logo are registered trademariis ot. and AnvMtb is a trademark of Advanced Micro Devices. Inc Window and ihe Window k)«o are trademadsof Microsoft CoqjoratJoft. 
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Am486DX-40 


confirmed before it's pronounced Windows- 
compatibie. Which means you can be 
certain that AMD microprocessors, 
present and future, will run Windows- 
based applications without a hitch. 

That's a promise from AMD. 

So when you’re looking for a system, 
keep in mind what your processor is 
processing. And look for the Microsoft 


Windows-compatible logo in the corner 
of AMD microprocessors. 

For more details, call AMD. 


800 - 292-9263 

IB 

Advanced Micro Devices 




Ask for 
Literature 
Pack 18P. 
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News & Views 


WINDOWS NT PROCESSORS 

New RISC Chips for Windows NT 


CPUS FOR WINDOWSNT 


DIC AXP 21066 

ORION R4GD0 

MIPS R44 0 0PC 

PENTIUM 66 

POWERPC 601 


Clock speed 

166 MHz 

100/50 MHz 

150/75 MHz 

66 MHz 

66 MHz 

%mm2 

70 

68“ 

N/A 

67.4 

60 

SPECf p92 

105 

60“ 

N/A 

636 

80 

Transistors 

1.7 million 

i .8 million 

2.3 million 

3.1 million 

2.8 million 

LI cache 

16 KB 

32 KB 

32 KB 

16 KB 

32 KB 

Process 

0.68-micron 

CMOS 

0,64-mlcron 
CMOS 

O.G-micron 

CMOS 

0.8-micron 

BiCMOS 

0.6 5-micron 
CMOS 

Die she 

209 square mm 

76.5 square mm 

157.5 square mm 

294 square mm 

120 square mm 

Price’ 

424 

$288' 

$500* 

926 

464.5 

’price In quantity of 1000' '’approximate' WA = information not available 




indows NT is spark¬ 
ing some hot competition 
among chip makers who want 
a piece of the growing market 
for high-performance desktop 
PCs and servers. Three new 
RISC microprocessors from 
DEC (Hudson, MA), Integrat¬ 
ed Device Technology (Santa 
Clara, CA), and Toshiba Amer¬ 
ica (Irvine, CA) are challenging 
the early leads claimed by In¬ 
tel 1 s Pentium and the Mips 
R4400, All three new chips are 
sampling now and arc sched¬ 
uled for volume production 
early next year, 

DEC'S entry is the AXP 
21066, the lowest-cost mem¬ 
ber of the Alpha AXP family. 
The 21066 sets a new standard 
for integration: It’s the first mi¬ 
croprocessor to include support 
for PCI (Peripheral Component 
Interconnect). It also integrates 
a memory controller and a 
graphics accelerator. 

IDT and Toshiba are intro¬ 
ducing separate versions of the 
new Orion R4600, developed 
in a joint venture with Quan¬ 
tum Effects Designs (San Jose, 
CA)* The Orion is a Mips 
R4400-compatible CPU that 
is claimed to be faster than 
Mips’s own R4400PC. IDT is 


producing a 5-V version while 
Toshiba makes a 3.3-V part. 
IDT says it will introduce a 
3,3-V version as well in 1994. 
All these chips share a com¬ 
mon design philosophy: By de¬ 
parting slightly from existing 
architectures within their re¬ 
spective processor families, 
they slash costs while deliver¬ 
ing Pentium-level or better per¬ 
formance* 

DEC'S 21066, for example, 
shares the same superscalar ar¬ 
chitecture as the faster AXP 
21064, but it’s clocked at 166 
MHz instead of 200 MHz. The 
data bus was scaled down from 
128 bits to 64 bits, and the pin 
count was reduced from 431 
to 287. 


Yet despite these modifica¬ 
tions, the level of integration 
was actually increased. The 
21066 includes the equivalent 
of a complete processor-to-PCI 
chip set, except for a bridge 
chip to a secondary I/O bus. 
The bridge chip was omitted 
so that system designers can 
couple the 21066 to any sec¬ 
ondary I/O bus they want, such 
as ISA or EISA. 

AH this integration adds ap¬ 
proximately 10 percent more 
silicon area to the core logic of 
the 21066. The chip is current¬ 
ly manufactured with the use 
of a thrce-layer-mctal. 0.68-mi¬ 
cron, CMOS process technol¬ 
ogy, but it will move to a 0,5- 
micron process next spring, 
shrinking the die almost 50 per¬ 
cent. 

The Orion R4600 similarly 
diverges from its parent archi¬ 
tecture while maintaining com¬ 
patibility and reducing cost Al¬ 
though its pin compatible with 
the Mips R4400PC, the Orion 
has a five-stage instead of an 
eight-stage pipeline, and it sub¬ 
stitutes a two-way set-associa¬ 
tive cache for the R4400's di¬ 
rect-map primary cache. IDT 
says these modifications result 
in fewer stalls during instruc¬ 
tion processing. 

Another significant depar¬ 
ture from the R4400PC is the 


Orion's fully static core and 
standby mode. A new wait in¬ 
struction stops all internal 
clocks and dramatically cuts 
power usage, IDT says the 3.3- 
V Orion consumes only about 
2,3 W when running normal¬ 
ly, and 40 to 60 milliwatts 
while on standby. 

The Orion’s die size, power 
dissipation, and price are about 
half that of the R4400PC. Yet 
ifs fully compatible with the 
R4400PC and has the same 64- 
bit data paths. 

The first Orion will be 
clocked internally at 100 MHz 
and externally at 50 MHz (i.e,, 
100/50). Next year, faster ver¬ 
sions are expected to range 
from 120/40 MHz to 133/66 
MHz, topping out at an esti¬ 
mated 8 4.5 S PEC int9 2. 

Of course, other chip mak¬ 
ers aren’t standing still, either. 
In 1994, Intel plans to move 
the Pentium to a 0.65-micron 
process that should boost its 
performance while sharply re¬ 
ducing both power consump¬ 
tion and manufacturing costs. 
IBM and Motorola hope to 
introduce their PowerPC 603, 
604, and 620 chips by late 
1994, and speedier versions of 
the Mips R4x00 series and 
DEC Alpha are anticipated as 
well* 

—Tom R, Halfhill 


Tl COURTS 486SX AFTERMARKET 


Even as Intel eases off production of its 486SX processor class to embrace 
its next-generation processors, competitors are jumping in to give new sizzle 
to old chip designs. Following the example of AMD, which is shipping three 
versions of 486SX chips, Including one that runs at 40 MHz, Texas Instruments 
((800) 477-8924 ext. 3726) has announced a family of 4865X-c(ass proces¬ 
sors that offer up to 50-MHz dock-doubled performance for energy-aware snb- 
notebook and desktop designs. 

Based on microcode that Cyrix wrote for its Cx486$LC and Cx4S6DLC 
processors, the two-level “Potomac" family is primarily for users who need 
portable and desktop performance in the Intel 486DX2-50 range but don’t 
need the FPU and its price premium. The TI4S6SXLC is pin compatible with 
Cyrix’s 100-pin flat-pack SLC, yet it offers higher speeds: 25 MHz and dock- 
doubled 20/40 MHz for 3-V designs and 33 and 50/25 MHz for 5-V designs. 

—'Ed Perratore 
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CSet 


Get set for incredible 32-bit power. Get set for 
mission critical reliability. Get set for a range 
of advanced features. Get C Set++™ from IBM 
Programming Systems. C Set++ is the 
most complete object-oriented applica¬ 
tion development package you can buy 
for os/2: 

C Set++ lets you create the most 
advanced, high-performance applica¬ 
tions imaginable. Its 32-bit C/C++ compiler lets 
you unleash all the power of OS/ 2 , giving you 
industrial-strength code for your mission critical 
applications. It has an extraordinary code opti¬ 
mizer with a full set of options—even 
a switch to optimize for the new Pentium 
processor. Plus there’s a full set of 
class libraries, including application O 


for the 


mission 


quite a uwrkoui. 


frameworks for PM, container classes and classes 
for multitasking, streams and more. 

There’s a whole set of other helpful features, 
like an interactive source level debugger. The 
unique Execution Trace Analyzer traces the exe¬ 
cution of a program, then graphically displays dia¬ 
grams of the analysis. You also get Workframe/2, u 
a language-independent tool that lets you 
customize your own environment 
able and flexible— you can 
use any 16 and 32-bit DOS, 

Windows™ and OS /2 tools. 


With C Set++, it’s easier than ever to 
set your sights on success. To order or to 
find out more about OS /2 2.1 or C Set++, 
call I 800 3-IBM-OS2. In Canada, call 
1 800 465-7999, ext. 460. 

Operate at a higher level™ 


bat lets you 0 £ 

critical set. 


IBM and OS/2 are registered trademarks and C Set + + . Workplace Shell. Workframo/2 and 
"Operate at a hsgher level" are trademarks of international Business Machines Corporation. 
Pentium is a trademark of Intel Corporation. Windows is a trademark of Microsoft Corp. 
©1993 IBM Corp 
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News & Views 


WORKGROUP COMPUTING 

Microsoft Tunes WFW 



WFW now includes fax capabilities. 


icrosofi tried to have 
us believe that Windows for 
Workgroups 3.1 was the prod¬ 
uct that would propel the PC 
industry into the twenty-first 
century, but it wasn't quite the 
force that many had expected. 
Version 3.1 falls dow n when it 
meets complex network archi¬ 
tectures, failing to deliver the 
necessary security, and it of¬ 
fers no support forODL LAN¬ 
tastic, and other popular net¬ 
works. WFW 3.1 further fails 
to take adequate care of DOS 
users and is woefully slow. 

WFW 3.11, now in beta test¬ 
ing, came out of the starting 


gate as no minor upgrade. Had 
Microsoft released 3 J l before 
releasing 3.1, the product just 
might have topped the peer- 
networking charts. Important 
additions to version 3.11 in¬ 
clude increased support for 


NetWare with host 
peer services over IPX 
and OD1 drivers, and a 
32-bit protected-mode 
version of the IPX pro¬ 
tocol. The product's 
speed is also improved 
because it incorporates 
some of the 32-bit 
technology that will he 
in Chicago. And its 
function as a DOS-peer client 
is enhanced, in addition to its 
new ability to function as a 
DOS server that doesn't require 
Windows. 

Microsoft also added Mi¬ 
crosoft At Work Fax capabil¬ 


ity, remote access to Windows 
NT servers, and, finally, a cen¬ 
tral configuration utility that 
adds access control and secu¬ 
rity lor system administrators. 

The new features of WFW 
3*11 make it not only a lead¬ 
ing contender for a peer-net¬ 
working solution, but a viable 
update to Windows for those 
who have no need for a net¬ 
work. MIS managers may keep 
it at arm’s length, because it is 
a peer environment that gives 
users the potential of wielding 
too much power for the needs 
of an MJS department, 

—Anne Fischer Lent 



PEER NETWORKS 


Apple’s System 7 Pro 
Features AOCE 



^^^pple has announced Sys¬ 
tem 7 Pro, the latest version of 
the Mac OS that provides sig¬ 
nificant capabi I ilies to r offi c e 
workgroups. System 7 Pro is 
technically System 7.L but it 
has new communications fea¬ 
tures based on AOCE, Known 
as PowerTalk, these services 
provide systemwide electron¬ 
ic messaging, consolidate com¬ 
munications services, and of¬ 
fer security, 

PowerTalk is based on Ap¬ 
ple’s I AC, a high-level protocol 
that Mac applications use to 
pass messages requesting ser¬ 
vices among themselves, 1AG, 
first available when System 7 
was introduced, operates across 
networks and so provides a sol¬ 
id transport foundation for 
PowerTalk’s services. 

However, I AC is an imme¬ 
diate messaging protocol: The 
target Mac on the network 


must be active to receive ap¬ 
plication messages* AOCE 
makes effective workgroup 
software possihle by providing 
a st ore-and-forward mecha¬ 
nism that's required when the 
target Mac is switched off* For 
a typical Mac with System 7 
Pro, the message is queued un¬ 
til the target Mac appears on 
the network. 

But ultimately the target 
Mac must be on while the 
sending Mac is active for the 
deferred messages to proceed. 
A server version—called Pow¬ 
ers hare Collaboration Server- 
implements true siore-and- 
forwarding by queuing the 
sender's message until the tar¬ 
get Mac becomes available. 
This way, the sending Mac can 
be off and the target will still 
get the messages directed to it. 

PowerTalk manages com¬ 
munications in two ways. First, 


it provides a basic mail service 
API where—from any appli¬ 
cation—a user can attach a 
“mailing label" to a document. 
Second, PowerTalk consoli¬ 
dates all communications into 
a universal mailbox. This mail¬ 
box appears as an icon on the 
Mac Desktop, and documents 
can he dragged and dropped to 
and from the mailbox. 

Bundled with System 7 Pro 
are AppleScript and Quick¬ 
Time 1.6.1. AppleScript allows 
you to automate forms pro¬ 
cessing, 

PowerTalk provides secu¬ 
rity features with its DigiSign 
software. It's based on RSA’s 
digital signature technology. A 
PowerTalk user can “sign” a 
document and forward it to a 
manager, who uses DigiSign 
to confirm that the signature is 


valid and that the document 
hasn’t been tampered with. 

PowerShare servers can 
function as signature reposito¬ 
ries and can also establish peer- 
to-peer sessions between Macs 
with encrypted data streams. 
These security features allow 
offices to eliminate most paper 
documents and thus expedite 
forms processing. 

The single-user System 7 
Pro Personal Upgrade Kit costs 
$149. A 10-user version is 
available for $999. Volume li¬ 
censing is available. Power- 
Share Collaboration Server 
software will be available in 
early 1994 for $999. A Mac 
with 5 MB of RAM is required 
to run System 7 Pro, and 8 MB 
is required to run PowerS hare 
Collaboration Server. 

—Tom Thompson 
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Developers: on your marks, get set—GUI! 

With VX-RdoC WATCOM™’s 
visual development environment 
for OS/2* REXX, you’re on the fast 
track to creating applications that 
exploit the graphical user interface 
capabilities of OS/2 and the Workplac 

VX'REXX is an easy to use, powerful and fully 
integrated environment that combines a project 

management facility, visual designer and 
an interactive source-level debugger to 
deliver a very approachable and highly 
productive visual development environ¬ 
ment. With the visual designer, you can graphically 
create CUA ’91 objects, quickly customize their 

get you 


will really 

ce Shell." a mJ 




With the visual development environment ojVX'ReXX, 
it J s all systems Gill. 


properties, and easily attach REXX proce¬ 
dures to the objects. 

Since it’s based on IBM System Object 
Model (SOM) technology, the VX’Rkxx 
environment is wide open. You can access 
all standard REXX API’s including DB2/2. VX'Rkx 
also lets you package applications as EXE files or PM 
macros. There’s support for multithreaded applica¬ 
tions. You can even include OS/2 style help and hints 
in your applications. 

To keep GLJI-ing, WATCOM customer support 
delivers timely response by phone, fax, e-mail, 
CompuServe” or the WATCOM bulletin board 


GUI-ins 

P , system. So when it comes to developing 4 J 

OS/2 applications, VX*Rexx is the way 1 ^ 
to GDI. To order or to find out more about OS/2 2.1 
or VX-Rexx, call 1 800 3-IBM-OS2. In Canada, 
call 1 800 465-7999. 

Operate at a higher level. 


IBM and OS/2 are registered trademarks and 'Operate at a higher level" and Workplace Shell are trademarks of 
International Business Machines Corporation WATCOM and VX*Rexx are trademarks of WATCOM International 
Corporation CompuServe is a trademark of CompuServe incorporated © 1993 IBM Corp 
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News & Views 


WINDOWS WORD PROCESSING 

WordPerfect 6.0 
for Windows: 
Bigger and Meaner 


NEW WORDPERFECT 6.0 FEATURES AT A GLANCE 

• Increased customization of the user interface. 

• Comes bundled with ExpressDocs templates. 

• Import and export of all common word processing, spreadsheet, 
and database formats. 

• Improved tables, with 98 formulas, numerical cell formatting, 
automatic calculation, and other spreadsheet features. 

• Incorporation of WordPerfect Presentations’ drawing tools. 

• Charting functions for graphs based on table or spreadsheet data. 

• Sound-clip embedding in documents; also, support for OLE server 
multimedia applications. 

• Document Information feature counts words, lines, paragraphs, 
pages, and more. 


full installation of 
WordPerfect 6.0 for Windows 
uses 33 MB of hard disk space, 
about 21 MB more than ver¬ 
sion 5.2. Figuring 312 days be¬ 
tween versions, that conies to a 


growth rate of about 69 KB of 
code per day, or roughly 49 
bytes per minute. Yes, Win¬ 
dows word processors do grow. 
But so have the reasons to con¬ 
sider WordPerfect Corp.’s lat¬ 
est rollout. 

For the same $495 price, the 
new version sports a cleaner, 
more graphical, and customiz¬ 
able interface—the result, says 
the company, of a complete 
rewriting of the product. New 
icons for the button bar and the 
addition of a smaller “power 
bar” speed the most-used func¬ 
tions you select from among a 
total of 81. The top line of your 
screen, formerly reserved for 
the WordPerfect title plus your 
current filename, now changes 
by default to a help prompt that 
describes each button you point 
to with your mouse. 

You can alter information 
on the bottom of your screen’s 
status line to show what you 
find pertinent or, as with the 


other menus and bars, hide the 
line if you want. And if you 
want to use another program 
from within WordPerfect, such 
as a personal dictionary, you 
can drag a file or program icon 
from the Windows 
File Manager onto 
the button bar. 

Enhancements are 
rampant. Quick- 
Menus of commonly 
used functions, for 
example, showed up 
in version 5.2 only 
when you clicked 
your right mouse but¬ 
ton on a graphic box, 
OLE objects, or the 
button bar. Now, the 
limits are off; click 
on text, graphics, bars, or any¬ 
where else, and you’ll get a 
QuickMenu. Another function, 
called tables, now allows data 
fills, named ranges, and the use 
of 98 cell formulas—a far cry 
from version 5.2’s simple arith¬ 
metic. 

Much of the program’s ad¬ 
ditional girth is due to not 
merely enhancements, but 
functions you never saw here 
before. For one, WordPerfect 
6.0 is bundled with Express- 
Docs. more than 45 customiz¬ 
able document templates that 
previously cost an extra $ 19.95. 
If a staffer needs some hand¬ 
holding, for instance, the new 
Coach feature provides a step- 
by-step walk-through of a 
variety of tasks. 

TextArt, an impressive bun¬ 
dled utility licensed by Bit- 
stream (which also created the 
25 included TrueType fonts), 
lets you create special type ef¬ 
fects in various shapes, colors. 


fills, and shadows. 

Perhaps the biggest new ad¬ 
dition to 6.0, however, is that 
much of the functionality of 
WordPerfect Presentations has 
been included here, too: Bezi¬ 


er curves, text contour around a 
curve, vector drawing tools, 
and seven chart types that you 
can create from a table or from 
imported spreadsheet data. 

—Ed Perratore 


LOTUS, BORLAND UPDATE DOS SPREADSHEETS 


The latest Software Publishers 
Association report estimates 
that North American sales for 
DOS-based spreadsheets de¬ 
clined by 56.2 percent in the 
second quarter of 1993 com¬ 
pared to the same period in 
1992. Still, the SPA shows that 
total sales for DOS spread¬ 
sheets in the second quarter of 
1993 accounted for $37.6 mil¬ 
lion in North America (and an estimated $125 million in 1993), a market that 
Borland and Lotus continue to cater to. 

This fall, Borland released Quattro Pro 5.0 for DOS. Now Lotus is poised 
to strike back with 1-2-3 release 4 for DOS (shown above), which will require 
at least a 286 processor (Lotus says it will continue to sell and enhance 
1-2-3 release 2.4, which runs on Intel 8088-based processors). Release 4 
will likely include faster recalculation, improved printing and charting, and 
version management similar to that of release 4 for Windows. Lotus says it 
will release the upgrade in the first quarter of 1994. 




Word processors Spreadsheets Databases 

Although sales of DOS spreadsheets were down in the second quarter of 1993 
compared to the same quarter of 1992, sales of DOS word processors increased, 
thanks to new versions of DOS-based Microsoft Word and WordPerfect. (NA 
indicates sales of less than $ 1 million. All figures are in millions of dollars.) 




TextArt, a bundled utility that WordPerfect licensed 
from Bitstream, lets you create special text effects. 
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They’re all here. All the tools, tips and techniques you need 
to send your OS/2® development rocketing up the charts. 
Brought to you by the original artists; IBM’s own OS/2 develop¬ 
ment team. 

Join The Developer Connection for OS/27 
and you’ll receive the most timely and extensive 
information available to the OS/2 community. 
Four times a year, you’ll get a CD packed with the 
latest"productivity tools, utilities and sample programs 
from IBM and others. A powerful browser and easy, 
user interface let you locale any topic instantly in our com¬ 
prehensive technical library. 

Each CD includes the latest releases of smashes like 
“The Developer’s Toolkit for OS/2,” “Multimedia Presenta¬ 
tion Manager/2 Toolkit ” and “Pen for OS/2 
Toolkit.” Plus, you also get pre-release 
versions of many IBM products, operating sys¬ 
tems, internal development tools, product demos, 
bit maps—you name it. 

But wait, there’s more. You also receive 


The Developer Connection News, our newsletter filled with 
information about the latest OS/2 developments, new products, 
a Q&A column and much more. Plus, you get access to the Developer 
Connection forum on CompuServe7* where you can talk directly to 
the experts. 

And heres music to your ears; Buy a year’s subscription to The 
Developer Connection for OS/2 
before February 15,1994 for only 
$199 and receive a free copy of the 
Clear & Simple® hit “Performance 
2.1” a tuning kit for OS/2. Call 
1 800 6DEVCON today, and start 
producing some hits of your own. 

Operate at a higher level? 


'CompuServe membership is required. IBM and OS/2 are registered trademarks and The Developer Connection for OS/2 
and “Operate at q higher level" are trademarks of Intemallonaf Business Machines Corporation. CompuServe rs a 
trademark of CompuServe Incorporated:, Clear & Simple is a registered trademark of Gear & Simple, Inc. ©1993 IBM Corp. 
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Ill Cyprus 

DAVID C. KITTOS 

A Market 

in Transition 


N 


i ieosia is the last divided 
capital city in Europe, an ob¬ 
stacle that hinders both the 
growth of IT (information 
technology) and the sharing 
of knowledge and ideas be¬ 
tween its Greek and Turkish 
communities. IT in Cyprus is 
changing from a hardware- 
oriented market to a solutions- 
oriented market. The high 
profit margins on hardware, 
traditionally about 30 percent, 
have led to 110 dealers for a 
population of 650,000. The 
Cyprus PC market is clearly 
becoming saturated. 

Most vendors can no longer 
expect large profits from 
PCs—margins now average 
about 10 percent. Some may 
retrieve a portion of their in¬ 
vestment through mainte¬ 
nance agreements. While 
some vendors are “one-man- 
and-his-dog” businesses, 
many offer a wide range of 
professional, high-quality so¬ 
lutions, These include PCs 
from well-known makers 
(e.g., IBM, Compaq, Hewlett- 
Packard, Zenith. NCR, Dell 
and Samsung) including 
cross-operating-system com¬ 
munication. Novell solutions 
are popular for office-auto- 
mation projects, while Unix 
dominates the client/server 
arena. 

Marios Loucaides, manag¬ 
er of Demstar, a large PC and 
peripherals dealer in Nicosia, 
observes that many dealers 
have trouble distinguishing 
between products and ser¬ 
vices, “They spread them¬ 
selves thin, over loo many ac¬ 


tivities, without trying 
to Find out how prof¬ 
itable each one is,” he 
says. His firm is divid¬ 
ed into several profit 
centers. “Activity-centered ac¬ 
counting helps us maintain a 
clear picture of how business 
is going,” Loucaides adds. 

Nick Stepbamdes, opera¬ 
tions manager for IBM in 
Cyprus, believes that vendors 
who lack professionalism 
have little future. IBM con¬ 
ducts seminars for its dealers, 
giving them access to exten¬ 
sive resources. Level of ser¬ 
vice and technical know-how 
are very important. “We do 
not expect vendors who make 
little or no investment in train¬ 
ing to be in business for long " 
Stephan ides says. According 
to International Data, expen¬ 
ditures for IT on Cyprus in 
1992 totaled $56 million, with 
72 percent for hardware, 18 
percent for software, and 10 
percent for services. Forecasts 
for this year projected the mar¬ 
ket at $70 million. 

These figures show that the 
market does not yet appreciate 
the value of software, which is 
often ignored by dealers or 
seen as an insignificant side¬ 
line. Recently, I overheard a 
graphic designer brag that he 
had purchased a used Mac 
with some CY£ 10,000 (ap¬ 
proximately $20,000) worth 
of “free” software on its hard 
disk. 

The absence of a software 
copyright law on Cyprus ob¬ 
viously hurls software sales, 
but new laws will be effective 



Mediterranean Sea 


as of January 1. Also, the 
relative importance of 
services and software 
may rise as a new gener¬ 
ation of business users and 
scientists-—people who ap¬ 
preciate the value of ser¬ 
vices—takes over. 

Cypriot computer users also 
show a lack of appreciation, 
even hostility, toward man¬ 
agement consultants. This 
may be part of a w ider trend to 
devalue intangible commodi¬ 
ties. Many believe that advice 
can and should be free. Part 
of the problem stems from 
abuse of the word consultant 
by anyone who wants to make 
a quick buck. In Cyprus, al¬ 
most everyone claims to be a 
consultant. 

However, this is changing. 
A new Management Consul¬ 
tants Association aims to con¬ 
trol entry to the profession on 
the basis of qualifications and 
experience. Through its Insti¬ 
tute of Technology, the gov¬ 
ernment has compiled a list 
of registered consultants. No 
subsidy will be paid on a proj¬ 
ect unless a registered consul¬ 
tant is used. 

Kostas Kataras, the man¬ 
aging director of Internation¬ 
al Data's Greece and Cyprus 
office, believes that the local 
IT industry is changing: “We 
expect the market will soon 
follow its own direction, and 
this may be painful for ineffi- 


The Cypriot IT market by category. 1992 


Software \ 

17.7% \ 

k Hardware 

72.56% 



Total vara 

56 5 (SM! 


With reduced profits hitting 
an oversaturated computer 
dealers' marketplace and a 
new copyright law taking 
effect on January 1, software 
and IT consulting should 
become much more 
important commodities In 
1994 


dent and unprofessional PC 
sellers/' Kaiaras adds that 
“aggressive marketing, value 
for money, a solution-orient¬ 
ed approach, customer sup¬ 
port, and efficient distribution 
channels are... the name of 
the game. It happened in 
Greece, and now Cyprus fol¬ 
lows. Transitions are painful, 
but that is the way markets 
work.” ■ 

Editor's note: The views ex¬ 
pressed in this article are 
those of the author and per¬ 
sons interviewed by him and 
do not reflect the views of his 
employer . 

David G Kittas is an IT consu ltant 
far KPMG M e tax a a Laiziden 
Syrimis in Nicosia, Cyprus. He 
holds an M.Sc. in analysis , design, 
ami management of information 
systems from the London School of 
Economics. He can he reached on 
BIX c/o "editors.'* 
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Entrepreneurial Enterprise 


RAYMOND GA COTE 


L ayoffs. Company cutbacks. Restructuring, In to¬ 
day’s economic climate, more professionals are 
finding less job security. Starting and running your own 
company is a perennial dream of many. Just because you 
work for yourself, however, does not mean that many 
(indeed any) problems disappear. Now, instead of just 
dealing with your manager's schedules, you need to 
plan your own schedules, make payroll, find (and 
please) customers, and run a company in addition to completing the technical work. 
This month, I’ve looked at three books that promise to help make you a suc¬ 
cessful entrepreneur. Their quality ranges from the superfluous to the superb. 

When I was a teenager, I would frequently read the classified ads in the back 
of magazines and dream of the riches to be made raising earthworms, breeding 
rabbits, or addressing envelopes at home. Even today, I find it difficult to walk 
by books with titles like 1001 Guaranteed Profit-Making Ideas. It's not that I'm 
seeking a career change, mind you; [ just believe that somewhere in all that 
paper might be an interesting idea. 

Making Money with Your Computer at Home by Paul and Sarah Edwards be¬ 
longs in the “1001 ideas" category. It’s filled with 75 truly uninteresting job op¬ 
portunities (e.g,, diet-planning services or disk copying). What would make this 
book interesting is if it took a realistic approach to what was 
required to run each of the companies, or even profiles of 
people actually running such one- or two-person shops. Even 
a realistic approach to the income potential would help. Hey, 
if you get 300 people to each pay $100 for your newsletter, 
you could make an extra $30,(XX) a year! OK, how about de¬ 
ducting that new laser printer, page-layout software, adver¬ 
tising, postal fees and permits, and mailing-list databases. 

Suddenly that $30,000 “extra income” turns into a $5000 
loss. 

How well do you deal with stress? Do you feel you need to 
actually sleep nights? In his aptly named book. Walking the High-Tech High 
Wire: The Technical Entrepreneur's Guide to Running a Successful Enterprise t 
David Adamson describes the highs and lows of his experiences as founder of a 
high-tech electronics company. Perhaps “walking” is a little too bland. “Jug¬ 
gling” on the high wire is more appropriate, Adamson provides a series of per¬ 
sonal memoirs, each with its own business moral. He covers the difficulties of start¬ 
ing a business, problems of undercapitalization, competition for venture capital, 
bill-collection trauma, and dealing with the government as a customer. You'll even 
gel a glimpse of some interesting international mail fraud. 

Each of Adamson's stories is entertaining, but factual details are lacking. I fre¬ 
quently wanted to call him and ask, “Yes, but what were 
your criteria for laying people off? How did you manage to 
convince your investors to back off for a month? When you 
determined sales were down, how did you motivate your 
sales force?” 

Many entrepreneurs, at least the ones I've met, are a lot like 
teenagers: They feel invincible. It's only as maturity sets in 
tliat they realize, “Hey, I've actually got a company I need to 
run. We need to plan," If you fall into this category, you 
must read Engineering Your Start-Up: A Guide for the High- 
Tech Entrepreneur by Michael L. Baird. 




MAKING MONEY 

WITH YOUR 

COMPUTER 

AT HOME 



THE 0ED ON CD-ROM 

OXFORD ENGLISH DICTIONARY 
(SECOND EDITION) ON CD-ROM 

Oxford University Press, Walton St, Oxford, U.H. 0X2 
6DP, +44 865 267979; fax +44 865 5664G, $895 


T he Oxford English Dictionary, or OED, 
was first printed as 125 separate vol¬ 
umes, from 1884 to 1928. Revisions and sup¬ 
plements were issued over the years, culmi¬ 
nating in a new 20-volume second edition in 
1989 containing 616,500 words. The word 
definitions and 2.4 million quotations make up 
a work of 59 million words. 

On paper, the OED spans 21,728 pages, 
weighs around 145 pounds, and costs $2750. 
In contrast, the CD-ROM version weighs less 
than an ounce. 

On a Mac Quadra 840AV, 1 tried to locate 
a few sample words from my Merri am-Web¬ 
ster unabridged dictionary, such as aardvark, 
poikilothermuL quark, and zyrnurgy. It found 
all these words without a hitch. 

Lf you need a pithy quote, searching the 
quotations section can be rewarding, although 
the search mechanism takes some getting used 
to. Asking for all die quotes by Chaucer yields 
1 1,902 quotes. You can do a subsequent 
search on this list, narrowing your search by 
providing a date, tide, or portion of the quote. 
When you find a quote or definition, you 
can print it. 1 had problems printing results 
to an original LaserWriter: It crashed and re¬ 
set before it w r ould print out the page, and 
then with some garbled fonts. I had no prob¬ 
lems printing to a LaserWriter Pro 630 with 
PostScript Level 2 and lots more memory. 
Does this mean 1 don't like the OED on 
CD-ROM? Not at all, although I do hold it 
to exacting standards, based on its reputation. 
T he OED on CD-ROM will be of great use in 
libraries and offices that normally couldn't 
spare space for the printed version. The soft¬ 
ware's ability to search and cross-reference 
through all those millions of words makes it 
a valuable research tool. The vast resources of 
diis dictionary, especially when they're avail¬ 
able with a few keystrokes, demands explo¬ 
ration of the material. From my page-leafing 
days with the unabridged dictionary, this hap¬ 
pens to produce better results as well. 

—Tom Thompson 
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PROTECT YOUR 
FTWARE 


NO BUTTON, 
NO ACCESS. 


Dallas Semiconductor is re-shaping the world of software 
protection and distribution control with a new family of 
microchips called Buttons. We put the lid on software 
piracy by packaging microchips in button-shaped, stainless 
steel cans. The chips contain missing but critical 
information to make the software run. 

We offer a variety of Authorization Buttons and features so 
you can select the level of protection and price point that 
arc right for you. 


Security Continuum 


Button Type 

Unique 
Serial # 

Read/Write 

Memory 

Password 

Protection 

Expiration 

Timer 

Decoy 

Responses 

DS1420 ID Button 

X 





DS1427 Time Button 

X 

4K bits 


X 


DS1425 Multi Button 

X 

2K bits 

X 


X 


Snap In, Snap Out 

Authorization Buttons interface to the installed base of 
100+ million PC’s via the DS1410 Button Holder. They 
simply snap in and out. The DS1410 accepts two Buttons 
concurrently. 


Toward a Dongleless World 

New computers that accept Buttons directly, including 
palm and notebooks, are being designed at OEM’s today. 
Our Dongle Trade-In Program will help in your transition 
to this world. With an approved 
application, we’ll pay you $7.00 
for each dongle that you 
trade in for an Authorization^ 

Button and Holder. This offer, 
is good until December 31, 1993 ' 

The one-piece price for the 
DS1420 is $4.35; volume 
discounts apply. 

We're Serious About Security 



At Dallas Semiconductor, we design and manufacture our 
own microchips. And we’re the only ones in the software 
protection business who do. Sixty intricate process steps 
and a 64-bit unique registration number lasered into each 
chip prevent duplication. 


To learn how to button down your software, give us a call. 


DALLAS 

SEMICONDUCTOR 

4401 South Beltwood Parkway, Dallas, Texas 75244-3292 
Telephone: 214-450-8170 FAX: 214-450-3715 


Books & CD-ROMs 


His book contains some very sobering insights. The preface 
starts, “1 first thought of writing this book ...just one week after 
the president and I decided that our... start-up must file for Chap¬ 
ter 11 bankruptcy.” Although it does not appear to be the au¬ 
thor’s overt intention to scare you out of being an entrepreneur, 
you will finish the book more sober than when you started it. 

Baird has created a handbook for building a company—from 
identifying opportunities, to raising capital, to working with in¬ 
vestors and banks, to writing a business plan, to marketing your 
ideas. Although the book is targeted specifically at software start¬ 
up companies, you'll find little discussion of technology. After all, 
technology is what you already know how to do. Running a busi¬ 
ness is what you need to learn. And learn you will—how to price 
products, exploit market niches, and position your product for par¬ 
ticular markets. 

You’ll also find lots of hard facts on issues such as determin¬ 
ing your risk of bankruptcy, financing your start-up while pro¬ 
tecting your personal assets, building the right management team, 
and considering your obligations to 
your current employer. Remember, 
you may want your old job back. 

If you’re dreaming of a future 
business, consider following the ex¬ 
ploits of Adamson. But if you’ve 
already made the plunge. Engi¬ 
neering Your Start-Up is an essen¬ 
tial guide through the pitfalls and 
hazards of the business world. Baird 
cannot guarantee a successful start¬ 
up, but his book will help improve 
your odds. ■ 


Raymond GA Cdte is a BYTE contribut¬ 
ing editor who. among other things, runs 
his own business . You can reach him on 
BIX as “rgacote 


ENGINEERING YOUR START-UP; 

A GUIDE FOR THE HIGH-TECH 
ENTREPRENEUR 

Michael L Baird, 

Professional Publications, 

ISBN 0-912045-48-5, $19.95 

MAKING MONEY WITH YOUR 
COMPUTER AT HOME 

Paul and Sarah Edwards, 
Putnam, ISBN 0-87477-730-4, 
$10.95 

WALKING THE HIGH-TECH HIGH WIRE: 
THE TECHNICAL ENTREPRENEUR’S 
GUIDE TO RUNNING A SUCCESSFUL 
ENTERPRISE 

David Adamson, McGraw-Hill, 
ISBN 0-07-000488-4, $24.95 


PUTTING COMPUTERS TO REAL USE 

WATCH WHAT I DO edited by Allen Cypher mit Press, 

ISBN 0-262-03213-9, $45 

T oday’s computers are much more powerful than they were 
10 years ago. Yet, we’re still doing the same old things with 
these faster machines: writing, running spreadsheets, and con¬ 
necting to on-line services. Shouldn’t today’s generation of com¬ 
puters do more for us? Such is the subject matter of Watch What 
I Do , a series of articles about Programming by Demonstration. 
This is where a computer observes what we’re doing and, for 
repetitive tasks, learns them and ultimately does them for us. 
Importantly, PBD will empower typical users to do this—not 
just programmers. Watch What / Do covers such topics as macro 
recorders, learning by example, and infercncing, with imple¬ 
mentation examples. This book is not for the faint of heart: Code 
examples, screen shots, block diagrams, and grammars adorn 
the pages. The text isn’t in a dry academic style, however, and it 
actually makes for interesting reading. If you’re interested in the 
real future of computing, check this book out. 

—Tom Thompson 
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Multimedia Mania 


l^eum the basics from adding CD-ROMs and sound 
boards to making an MPC system. Includes CD- 
ROM with over 400 megabytes of sounds, graphics, 
animations, samples and techniques. Experiment 
with several commercial multimedia demos. 
Valuable coupons from major software publishers 
worth over $600 inside. 

$ 49*95 with companion CD-ROM, 


a* 


PKZIP, LHARC & Co. 


Hie 486 Book 


OS/2 BIBLE 


HP DeskJet Complete 

Hands-on knowledge necessary for running ink jet 
printers efficiently. Provides solid support including 
how to select and download new fonts, how to 
choose the correct Windows printer driver, tips on 
using the color options and practical advice on how 
to troubleshoot the most frequently encountered 
problems. The ideal reference for HP DeskJet users, 
whether they 1 re looking for information about 
connecting the printer, paper handling or 
programming the HP DeskJet printer. 

$ 25,95 with companion disk. 


EXCEL for Science & Technology 

focuses on the power of Excel beyond the spreadsheet. 
Learn about Excel Solver, Scenario Manager, 
Mathematics Functions, Physics, Chemistry, 
Technology Conversion and many other topics. 
This book and its companion disk allow you to 
immediately apply what you learn by using the 
macros and worksheets on the disk. Excel for Science 
and Technology is more than a book: it’s an 
indispensable professional work took 
$ 34*95 with companion disk. 


Learn the basics of data compression and then the 
specifics of using the major shareware and freeware 
programs. Covers features and commands for using 
PKZIP, LHARC and others. 

$ 19.95 

Data Cruncher Software- 

Fail-safe way to save disk space 

A Windows shell for using any of the above software, 

$ 17 , 95 , 

AutoCAD 12 Programming 

See how to integrate custom function s and commands 
into AutoCAD, Learn batch file programming, For 
user defined startup; script files, for specific drawing 
sequences; and custom commands with AutoLISPor 
ADS. Diskette contains menus and programming 
examples to help vou learn fast, 

$ 44,95 with companion disk. 


Order Toll Free 

1-800-451-4319 


Available at. S. Dalton, Barnes a Noble, BookstSr. 
Backstop, Wafdenbooks, Crown Books, Sollware 
Etc,, CompUSA, Computer City Superstores, Fry's 
Electronics. Computer Literacy, Tower Books. 
Stacey's, and oilier retailers nationwide. 

In Canada at: Coles, W.H. Smith Books, Classic 
Bookshops, and London Drug. Call or write for our 
free catalog c! PC Books. 

Abacus 

Dept, Bt2 r 537D 52nd Street SE, Grand Rapids, Ml 49512 
Phone: (616} 638-0330 - Fax: (616) 696-0325 
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See why the 486 is the processor of choice; how it 
works and how you can set up your system for 
maximum performance — even with DOS 6, 

Info on new Overdrives, DX2sand even the pen Hum, 
Includes SystemSleuth Professional and PC1NFO 
software on companion diskette. 

$ 34.95 with companion disk. 

Upgrading & Maintaining Your PC 

Turn your PC’ into a high performance screamer! 
Whether you're adding memory or a hard drive, a 
CD-ROM or a sound board or upgrading an XT to a 
386 or 486, this book shows you how. Includes 
companion diskette of utilities and System Sleuth™ 
diagnostic software that helps you analyze your 
systems performance. 

$ 34.95 with companion disk. _ 

\T\e$ee rusih the following books: 

Multimedia Mania .***,,..$49.95 ea 

Excel for Science & Tedri $34,95 es 
HP InkJet Complete $25.95 ea. 


Tells you everything you want Lo know about IB M ’ s 
latest and greatest Personal Computer operating 
system, [.cam all about the OS/2 Workplace Shell 
and the fantastic programs IBM has included with 
OS/2. See why OS/2 runs Windows applications 
faster and heller than Windows does. The appendix 
contains a complete printed reference of all the OS/ 
2 commands, so you can find the info you need fast, 
$ 34.95 with companion disk. 

The Sound Blaster Book 

This bestselling book is th£complete guide to Sound 
Blaster™ r from installation to custom programming. 
Discusses different Sound Blaster™ cards, 
commercial, public domain and shareware software 
products available, 

$ 34.95 w4th companion disk. 


_PKZIP, LHAPC & Co, $19.95 ea, 

_Data Cruncher«— ... $17,96 ea, 

__AutoCAD 12 pTrotframming - $44.95 ea, 

_The Am Beok„ —„_$34.95 «*. 

_ Upgrading & Maintaining .,.$34.95 ea. 

_ 05/ 2 BIBLE...._$34.95 ea, 

__Sound Blaster Book $34.95 ea. 

Subtotal:_ 

Ml erdens Jndude 451 sales tax:__ 

In US & Canada add 15.00 shipping;;_ 

Forslgsi orders add $ 13.00 par rtsmr_ 

Total amount (US funds): __ 


For fast delivery Order Toll Free 1-£00-451-4313 ext. 212. or FAX ( 

Or mail this coupon to: Abacus. 5370 52nd Street SE, Grand KapLds, Ml 49512 
Method of Payment: □ Visa □ Master Card □ Am,Express □ Check / M.O, 

Card#:! _I_I_ 1_I_L_l _ I _I_ I _ I _ 1_1 _ 1 _ 1 _ I _ I Expires: _ / _ 

Name: _ 


Company. 
Address: _ 

Crty:___ 

Fhone#: _ 


.State:_Zip: 


.Fax#: 


□ Yes* please rush your free catalog of PC books and software. Dept. 012 
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Ever seen a grown pirate cry ? 


Just plug this in... and watch 






MEMOPLUG™ 

The amazing Software protection system based on a 
hardware plug. Contains read-write programmable 
memory. This system is practical and easy to use for 
both programmer and end-user. Supports various 
programming languages, operating systems and 
types of computers. 


U-PLUG™ 

The premiere protection plug for UNIX systems 
that connects the standard serial port of computers 
and workstations. 


LANPLUG™ 


protection starts with 1 
Mug lets you operate 

protected software from any workstation on the | 
network, while supervising a number of 
authorized simultaneous operation applications, g 1 


CLOCKPLUG™ 

This unique Time-limited software protection system is 
based on a plug containing a real-time clock. It allows 
users limited execution times for leasing and demonstr; 
applications. 

A password system allows you to rewind the clock by 


U.S. office: Tel: 1 (800) 677 1587 

Tel: (407) 682 1587 Fax: (407) 869 1409 
South Africa: LionSoft Tel: 011 640 6002 
Holland: M.H.P Tel: (31) 440612916 

France: C.T.l Tel: (1)47 38 16 17 

Spain: Economic Data Tel: (34) 1 442 28 00 

Czeck Republic: PC Kompas Fax: (42) 2 43 11 88 


EliaShim 

MICROCOMPUTERS LTD 

5 Haganim. P.O. Box 8691 

Haifa 35022 ISRAEL 

Tel: 972-4-5161II. Fax: 972-4-528613 


Currently looking for international distributors 
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that will make your presentations soar! 

Now you can develop any sales 
presentation school report, 
or even .i family scrapbook 
using the power of multimedia. 
With SST you can produce 
dynamic presentations 
complete with scrolling text, 
sound, narration, graphs, 
pictures, video-even 
interactive capabilities SST 
works like a slide carousel 
and a VCR player with poinl 
it click «md drag Frt drop 
controls. IMus it utilizes 
two revolutionary operating 
techniques that no longer require 
you to learn complicated script languages 
ordeal with time-based editing systems. In fact, 
it's so easy to use, you'll create a multimedia 
presentation in less than 60 minutes GUARANTEED. 

Get into the multimedia 
action with SST. 

For the distributor nearest you, 
or to order, call ( 612 ) 531-0603 
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7100 Northland Cirde»Suite 401 
Minneapolis, MN 55428 
MX (612) 531-0645 
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Books & CD-ROMs 


A MATH TOOLCHEST 

C/MATH TOOLCHEST FOR ENGINEERING AND SCIENTIFIC 
APPLICATIONS by Charles Bemardin Prentice-Hail, 

ISBN 0-13-605866-3, $65 

C l Math Toolchest for Engineering and Scientific Applica¬ 
tions by Charles Bemardin is not casual reading. Neither 
is it a reference work, a tutorial, or a general review of compu¬ 
tational algorithms. It is a fine and coherent collection of C func¬ 
tions that Bemardin has gathered over several years for use in his 
work as a professional signal-processing engineer. This book, 
and the accompanying disks, are not simply a collection of rou¬ 
tines picked up in the public domain and repackaged. Rather, 
this is a professional set of tools that includes proper error-han¬ 
dling and signaling routines. 

Although the book's accompanying software is distributed on 
PC disks, the code is written in standard ANSI C and is portable 
to any platform. Over 170 functions span the range front common 
complex number manipulations to less common matrix and vec¬ 
tor manipulations. The functions are grouped into major areas: 
complex arithmetic, matrix and vector manipulations (for both real 
and complex values), probability, statistics, numerical analysis, 
and signal processing. Bemardin's own interests are evident in the 
large section on signal-processing and filtering routines. 

Another example of the professional quality of these routines 
is that all the matrix and vector functions use a dynamic, run¬ 
time memory-allocation scheme that allows array sizes to be de¬ 
termined as the data is generated. A charting package from Mix 
Software is also provided that lets you view the results from 
some of the sample programs. These are not necessarily award¬ 
winning graphs, but they 're quite sufficient for viewing experi¬ 
mental data. Professional engineers, programmers, and students 
will find a wealth of useful routines to address their numerical 
problem-solving requirements. 

—Raymond GA Cot£ 


WORLDWIDE COMPUTING 

THE MULTILINGUAL PC DIRECTORY by Ian Tresman 

Knowledge Computing, ISBN 1-873091-02-8, £35 (about $53) 

T oday, with communications needs that span the globe, I 
find myself constantly limited by a plain English-only com¬ 
puter. Although my primary machine of choice, a Mac, lets me 
add such touches as a proper greeting in Russian, a salutation in 
Japanese, or even the proper spelling of my last name, the ubiq¬ 
uitous PC is a bit hard-pressed to provide the proper characters, 
particularly under DOS. 

Make no mistake, though, such products do exist, from Egypt¬ 
ian hieroglyphic word processors to Russian databases and Zuni 
font packs. The Multilingual PC Directory is a growing collection 
of multilingual and foreign-language products for IBM PCs and 
compatibles. Whatever your desire, to chatter in Chinese, ex¬ 
pound in Ethiopian, or declaim in Danish, you'll find a product 
to fill your needs. This is an invaluable resource for anyone who 
ever needs to write in more than one language. ■ 

—Raymond GA Cote 


52 BYTE DECEMBER 1993 Circle 193 on Inquiry Card. 



















Poor old mouse 



Most of the time oil mice are nice and fine for pointing around. But when it 
comes to inputting graphics or logos into any application or any CAD package, 
they ore hopeless. They just can't - and so you can't. No way. 

Problem? Yes and no. It depends - you may shrug your shoulders and say 
"Well, I'll never do CAD and I just never want to input any sketches, logos, or 
photos into my computer anyway." Or - you fee! that isn't good enough after 
all the money you have invested and all the nice things you know you could 
do today with your own graphics once they were in the computer. 



NetWare 


Problem 

solved. 


Here comes the mouse that lets you input all 
your graphics as well. How?: That’s what they 
all want to know, but we're not telling. Its a new 
invention. It's a universal combination of a true 
mouse and an independent manual drawing 
board that becomes a precision full-featured 
digitizer tablet once you just place the mouse 
onto the board. It’s all in one or all separate 
as required. Simply unplug your poor old 
mouse, plug in our mouse and have the real all 
purpose input device to your PC always at hand. 
At a price poor mice can afford too. 



ARISTO 

ARISTO Graphic Systems Etiiope; 

A Division of KQH-hNOOR Inc. ARISTO Graphic Systems GmbH £ Co. KG 

10 0 North Street, P.0, Box 6 8 r Schnacken burg dI lee 41 
Bloomsbury, NJ 08804 - 0068 D ■ 22525 Hamburg (Germany) 

Tel: (800) 631 *7646 Tel: (040) 853 97^226 

Fax:(908) 479 - 1513 Fax: (040) 850 04 25 


All in one. 

Mouse, Digitizer Tablet, Drawing Board 
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Absoft F77 

for Windows NT™ 

by Absoft Corporation 



A globally optimizing ANSI 
Standard FORTRAN 77 with all 
DoD M1L-STD. extensions. 

Intel486™ and Pentium™ optimizations produce the fastest F77 
applications for NT. Compatible with MS C/C++, windbg. and 
other NT SDK tools. VAX, Sun, Cray. Fortran 90 features aid in 
porting. Source compatible with other Absoft F77s for 
Macintosh, DOS. NeXTSTEP & UNIX. 


List: $695 


Ours: $599 TAXuum #: 0012-8601 




WindowsMAKER 
Professional 5.0 

by Blue Sky Software 

Next generation of the most powerful 
C/C++ Code Generator and Prototyper for 
Windows 3.1. NT & Win32s. The fastest 
way to create full-featured Windows apps. 
This product stands out. docs every¬ 
thing—even a toolbar can lx* created with 
1 click! Test run your design, make changes interactively, gen¬ 
erate code for multiple platforms—ANSI C, MFC. OWL. etc.: 
widest compiler support In industry. TrueCode technology- 
user code is 100% preserved. Highly recommended! 

List: $1,096 Ours: $899 FAXatcm #: 2602-0003 
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OS/2 2.1 

by IBM 


OS/2 v2.1 lets you take advantage of the 
award-winning features found in v2.C 
and increase your productivity with new 
I r* ic\ enhancements. Includes support for MS 

Windows v3.1 applications including 
| enhanced mode and full 32-bit graphics 

engine. Adobe and TrueType Font sup 
port gives you the best of both worlds. WIN-OS/2 setup icon 
allows changes to default values of all Windows applications. 
Start your DOS and OS/2 apps from a WIN-OS/2 Desktop! 

List: $249 Ours: $139 
Upgrade List: $199 Ours: $ 99 

FAXiviera #: 3142-0009 




New Version of Mathematica! 

by Wolfram Research 

Solve your math problems faster with 
Mathematica. Powerful numerical, symbol¬ 
ic. and graphical capabilities make 
Mathematica an excellent productivity tool 
for engineers, scientists, financial analysts, 
and researchers. High-level programming 
language lets you translate ideas into pro¬ 
grams quickly. For impressive technical 
reports and presentations, simply combine text, calculations, 
and graphics in electronic documents you create automatically 
when you use Mathematica. 



CA-Clipper 5.2 
Competitive Upgrade 

by Computer Associates 


CA-Clipper 


Yes, the newly released CA-Clipper 
version 5.2 is being offered to Xbase 
language product owners at the low 
retail price of $199. This competitive 
upgrade is available for a short time 
only! What a great opportunity to get 
the power of CA-Clipper. at a super 

price! And now when you buy. get your choice of dBFast 
Clipper Tools or dBASE Compiler Kit—FREE from CA wher 
you register! 
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Standard/Win. List: $595 Ours: $505 
Enhanced/Win. List: $995 Ours: $845 
FAXutcm #: 2014-0001 


Commence 2.0 Adds 
LAN Support, 50+ Major 
New Features 

by JENSEN-JONES, INC. 

Commence 2.0. the most powerful and 
flexible PIM for Windows, gives users an 
easy way to store, organize, view—and 
share information. Includes basic PIM 
features: calendar, contact management, 
task management, plus powerful new features for transparently 
sharing Commence databases, views, categories, connections 
and a unique database synchronization feature. 

List: $395 Ours: $289 FAKctum #: 3015-0001 


List: $199 Ours: $129 FAXuum #: 1004-0017 


9+E Database Library 

by Q+E Software 

Q+E Database Library 2.0 streamlines 
DBMS-independent applications develop¬ 
ment by providing transparent access <o 
major SQL and PC DBMS from user’s 
desktops with automatic support for 
ODBC & IDAPI. QEL1B2 works with exist¬ 
ing development tools and Is simply the 
best way to add complete DBMS access to 
and tomorrow! 

List: $699 Ours: $559 FAXcttera #: 2625-0002 




applications today 































GUARANTEED BEST PRICE5! (Call for Details) 


To order call: 800 445-7899 
Corporate (CORSOFT); 800 422-6507 
FAX: 908 389-9227 
International: 908 389-9228 


Customer 5ervice: 908 389-9229 


Programmer's Paradise Italia 


39 - 2 - 480-16053 

the 

products featured on these pages call 
:" J : {201J 762-1378 




1163 Shrewsbury Avenue 
Shrewsbury, NJ 07702 


Blinker 3.0 

by Blink Inc. 

A Windows linker, a royalty-free 286 DOS 
extender and an award-winning DOS 
dynamic overlay linker iti one easy-to use 
product. The only way to create programs 
which mn in both real and protected mode 
DOS. Comparable with most programming 
languages Blinker 3.0 creates memory 
efficient programs fur DOS or Windows 
In seconds. 


List: $299 Ours: S269 FAXcrtr* *: 2534-0001 
Special Offer! CA-CHpper or Visual C++ owners: $199 


list 


Sellers 


Microsoft Visual Basic 3.0 

# by Microsoft Corporation 


3MM 


Now with built In data access, OLE 2.0 and more! 
Program for Windows the last easy way with 
Visual Basic for Windows, Standard 
Edition. A visual development environment, 
flexible programming language, and now 
access to your data make this the most productive 
way to go from initial ideas to impressive applications. 

Standard List. $199 

Version Upg, List: $ 49 

Comp. Upg. List: $ 99 

Prof. Edit. List: $495 

FA Xceteram 1269-0033 


$129 


Ours 


$ 45 


Ours 


$ 95 


Ours 


$299 


Ours 


MS 


WATCOM™ SQL for Windows 

by WATCOM 

WATCOM™ SQL for Windows is a complete 
client/server DBMS including a standalone 
single-user SQL database server. WATCOM 
SQL for Windows allows you to develop and 
deploy single-user standalone applications, 
and to develop applications for use within 
the WATCOM SQL Network Server Edition. 

WATCOM SQL for Windows includes support for the 
Microsoft Open Database Connectivity (ODBC) standard for 
database applications. 

List: $395 Ours: $299 FAXwwra #: 1683-0013 


mm 


m 


C++/Views is the best object-oriented 
application framework for developing 
multi-platform, native GUI programs 
using C++. C + +/Views includes a 
libraiy of over 100 C++ classes that 
solve a broad range of software development problems Including 
Interface design, data management, event processing, and 
more. C++/Views Includes C++/Views Constructor, a unique 
development tool that lets you work visually with the 
C++/Views class library. C++/Views applications are source- 
code portable across MS Windows. OS/2 PM. OSF/Motif, and 
Mac, No royalties or run-time fees. Source code is free. 


List: $749 Ours: $599 FAXmcra #: 1812-0001 


DataTable Spreadsheet Control 

by ProtoView Development 


List: $249 Ours; $224 
w/source List: $495 Ours: $449 

FAXcstera #: 2553-0003 


WATCOM™ C/C++32 v9.5 

by WATCOM 

C/C++32 is a professional, muitl-platform 
C and C++ development system support 
Ing 32-bil extended DOS, OS/2 2.x, 

Windows 3.x, Windows NT, Win32s, and 
AutoCAD ADS/ADI. The complete toolset 
includes: C and C++ optimizing compilers, royalty Tree DOS 
extender with VMM support, licensed components from the MS 
Windows 3,x SDK. interactive source-level debugger, linker, 
profiler. Supervisor for executing 32-bit applications and DLLs 
under Windows 3.x, 32-bit run-lime libraries for extended DOS. 
OS/2 2.x, Windows 3.x and Windows NT, and more. 


MTCOM C/C ++ 5 


C++/Views for OS/2 

by Liant Software Corp. 


NEW? Create sizzling database applica¬ 
tions with ProtoView DataTable, a 
sophisticated Windows spreadsheet con¬ 
trol that will give your application the 
look and feel of Excel. It makes the per¬ 
fect user interface for any database. 
With its output picture clause masking 
you can edit and format data right in the 
cell as you type It! Works with any stan¬ 
dard dialog editor for Interactive setup. 
Supports all C/C++ Windows compilers and 


List: $599 


Ours: $349 


Pascal, 


FAXftfcra #: 1633-0003 


itU 


• All prices ore subject to change without notice. 
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MetaWare High C/C++ 

by MetaWare, Inc. 


to 


NEW RELEASE! High C/C++ version 3.1, 

Meta Ware's 32—bit compiler is shipping. JH 
Includes a 32-hit source-level debugger. H 
and a 32-btL Application Developers Kit I 
for Windows. The “incremental 
Strengths 1 " feature enables gradual I 
migration from C to C++ one block at a 
time. High C/C++ provides optional ANSI 

conformance, eight levels of global optimization and a full 
implementation of C++ templates. 

List: $795 Ours: $669 FAXam #: 1590 0008 






























Whether for Business, Home or Entertainment, 
Acma has a Solution to Make You Smile 




14" SVGA Monitor 
(1024 x 768, ,28mm, NI) 
for Crisp Color Graphics 


170MB Hard Drive 
and 128K External Cache 
for Plenty of Room 


Built-In High Performance Multisession 
CD-ROM Drive for CD-ROM. 
Photo CD & Audio CD Playback 
and Desktop Ergonomics* 


CD Software to Fit 
Every Interest* 


Four Time PC World 
Best Buy Winner 

June 1993 
February 1993 
November 1992 


Sound Card for 
Quality Soimd* 


October 1992 


7.44 & 1.2 Disk Drives for 
Flexible Input Options 


0 0 0 


Built-In High Performance 
Stereo Speakers for 
Desktop Ergonomics * 


Ready to Rim All 
Your Windows, DOS, 
& OS/2 Applications 


SPEflFICATIOXS 


■ Intel 486 Processor 

- 170MB Hard Drives 

■ 4MB RAM Exp to 32MB 

■ 128K External Cache 

m 14" SVGA Color Monitor 

■ VGA Card with 1MB 

■ IDE Controller 

■ 7.44 & 1.2 Drives 

■ Desktop Case 

■ 101 Enhanced Keyboard 

■ 3 Button Serial Mouse 
Built-In Stereo Speakers* 

■ CD-ROM Drive* 

I Sound Card * 

* CD Software* 

*MPC & MPC+ Systems Only 


Your MPC Plus System comes 
with these CD-ROM software titles: 





Sound Library, Kings Quest, 
Mixed Up Mother Goose 
Microsoft. Bookshelf: 

American Heritage Dictionary, 
Bartlett s Familiar Quotations, 
The Concise Columbia Dictionary, 
The Concise Columbia 
Encyclopedia, 

The Hammond Atlas, 

Roget's Electronic Thesaurus 


AOIA IT SOU I IOVS 


■ 486SX/83 PC 01399 

m 486SX/33MPC 01699 

m 486SX/33 MPC+ 01799 

m 486DX/33 PC 01499 

m 486DX/33 MPC 01799 

■ 486DX/33 MPC+ 01899 

■ 486DX2/50 PC 01599 

■ 486DX2/50 MPC 01899 

M 486DX2/50 MPC+ 01999 

■ 486DX2/66 PC 01799 

W 486DX2/66 MPC 02099 

m 486DX2/66 MPC+ 02199 


The New Acma 486 Multimedia Computer. 

The Latest Addition to the Family of Solutions From Acma. 




Acma 

F > rices & specifications subject to change without notice. 
Prices do not include shipping & handling. Call to confirm configuration. 

Intel Inside logo is a registered trademark of Intel Corporation. 


Call & Order Today 

M [ *3 

47988 Fremont BlvdFremont, CA 94538 
Direct: (510) 623-1212, Fax: (510) 623-081 

Kat'l/Corp.; 800-786-688S 
Government: 800-578-188! 


JliOSVETr' 

in — :*x ~ 
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Feature 


Track People with Active Badges 



Y ou’re in a meeting with a col¬ 
league, far from your desk, 
and you need to consult some 
figures from your PC. You 
approach your colleague’s workstation, 
and as if by magic your own custom¬ 
ized desktop appears. This is just one 
way that an electronic location system 
could enhance a computer network; 
you might also have phone messages 
or E-mail routed to the workstation 
nearest to you, or check a workstation 
display to find the whereabouts of an¬ 
other colleague. Electronic location, or 
Active Badge, systems like this are fi¬ 
nally emerging as a commercial reality. 

Current location methods have their 
inconveniences. Broadcast techniques, 
like ringing around all extensions or 
hailing via a public-address system, 
cause disruption and annoyance to ev¬ 
eryone. Beeper-based paging systems 
work well only if the sought person 
chooses to answer, as anyone who has 
worked on a hospital switchboard 
knows. An electronic location system, 
whether used by a human receptionist 
or connected to a call-forwarding PBX, 
can overcome all these problems. 

Olivetti Research Ltd. of Cambridge, 

U.K., a research organization jointly 
funded by Olivetti—Europe's largest 
PC manufacturer—and DEC, is at the forefront of location re¬ 
search. ORL’s Active Badge hardware is used by several other 
research groups, including those at Xerox PARC (Palo Alto Re¬ 
search Center) and MIT’s Media Lab, and went on sale commer¬ 
cially at CeBIT in Hannover this year. Currently, only Olivetti 
sells Active Badge, through its Network Services division; pric¬ 
ing depends on the size and complexity of the installation. 

The Active Badge system depends on a small transmitting de¬ 
vice that you pin to your clothing. Sensors distributed throughout 
the workplace pick up the signals from these badges and relay 
them, via a low-cost network, to location servers. The servers 
translate the signals into position information that you can access 
through the regular office LAN. 


Such location systems raise 
ethical concerns, as they have the 
potential to be abused by over- 
zealous management to create 
almost Orwellian surveillance 
regimes. But this could be said 
of other network and telephone 
monitoring devices that are ben¬ 
eficial when used properly. 
Currently, most Active Badges are used in research labs, which 
typically enjoy good labor relations, and users report that the 
improved communication and diminished interruption more than 
compensate for any loss of privacy. Since 1989, ORL’s staff has 
worn Active Badges by choice, and locating people is perhaps the 
major consumer of computing cycles on the network. Interest¬ 
ingly, discovering when someone is not available appears to be 
the most useful function, saving countless wasted journeys and 
phone calls, and telephone traffic has reduced overall. 

Active Badge Hardware 

For an active badge to be acceptable to its wearers, it must be un¬ 
obtrusive (which implies a combination of smallness, lightness. 


Electronic location 
technology tracks your 
location within a network 
site and allows your system 
resources to follow you 


DICK FOUNTAIN 
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Feature 


Active Badge and Sensor 


Badge 


Sensor 




Infrared 

diode 


Infrared 

sensor 


Wide-beamN 
infrared signal 


boundary 


9600-bps 
slave station 


Four-wfre 
- serial 
telemetry 
network 


Coding 

matrix 


5-blt 


infrared 


encoder 


driver 


Room 


LED 

infrared 

code 

received 


Logic 

array 


Sensor amplifier 


64x5-bii FIFO 


PVM decoder 


The Active Badge (above left ami photo) is based around a 
5-bit infrared driver chip originally designed for remote 
controllers. A PLA (programmable logic array} takes the 
unique code word stored in ROM and creates a 10-bit 
identifying signal using two successive cycles of the driver chip , 
The clock causes the signals to occur every 15 seconds, unless 
preempted by pressing the button or delayed by the light- 
sensitive resistor. Sensors (above right) pick up these signals 
and relay the data to the network. 




m 


Andy Hopper 


CHiVaUi Rc^<Nrch Lid 


{ 
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and easy maintenance) and have a very 
simple user interface. ORL's Active Badge 
is a plastic box s<5me 2 inches square by '/a 
inch deep (55 by 55 by 7 mm) weighing 
1,4 ounces (40 gm), Its only external con¬ 
trol is a test button. 

The badge acts as a beacon by periodi¬ 
cally emitting a unique infrared signal. 
ORL chose infrared rather lhan radio tech¬ 
nology for communication between the 
Active Badge and its sensors for several 
reasons: Infrared circuits are cheap be¬ 
cause of their widespread use in TV and 
VCR remote-control handsets; infrared 
signals relied from walls and partitions* 
so they are not directional when used in a 
small room; and, unlike radio waves, in¬ 
frared signals will not penetrate walls and 
so are well localized. 

The battery-powered Active Badge em¬ 
ploys an MV60J 5-bit infrared encoder/ 
driver chip, designed for re mote-con troi 
handsets* that generates a unique pulse- 
width encoded signal of around 0* l -sec¬ 
ond duration; a small ROM stores an 
encoding matrix. To ensure that a high 
proportion of badges are always operative, 
it's crucial that battery changes be infre¬ 
quent. The Active Badge runs for about a 


year on a 
tiny lithi¬ 
um battery, thanks to stringent power-sav¬ 
ing design decisions, the most important of 
which was to make the badge's signaling 
period just once every 15 seconds. Con¬ 
sequently* you can'L know a wearer's lo¬ 
cation with any finer granularity than 15 
seconds, but this is really not a problem 
unless your office is staffed by Olympic 
sprinters. 

if several badge wearers are in the same 
room and their badges all signal simulta¬ 
neously, die room's sensor can detect only 
one of them, and this unsatisfactory state 
would persist if the badges' periods were 
all exactly in sync. However, the low sig¬ 
naling rale means that ihe chances of any 
two badges firing simultaneously are only 
2 in 150, so for small groups, all should 
be detected within a reasonable time. The 
badges are deliberately built from low (10 
percent) tolerance components so that the 
chances of them having exactly the same 
frequency and thus staying in step for more 
than one 15-second period are very low. 

To further reduce power consumption* 
the Active Badge incorporates a light-sen¬ 
sitive resistor that decreases the signaling 


rate (ke.* increases the period beyond 15 
seconds) as the light level falls. When you 
take off your badge and place it in a dark 
pocket or desk drawer, signaling nearly 
ceases—and with it the power consump¬ 
tion* so that battery life is extended four¬ 
fold. Signals are still emitted occasionally 
so the ‘Vesting' 1 badge can be found. 

ORL's designers rejected the option of 
an on/off switch, because many users 
would likely forget to turn on a manual 
switch and there wasn't enough space lo 
incorporate an automatic tilt or acceler¬ 
ometer switch. In fully lighted rooms* the 
resistor has a small bui random effect on 
the badge’s signaling period, so moving 
between different lighting levels is a fur¬ 
ther protection against badges' acciden¬ 
tally falling into sync. Pressing the test 
button on the Active Badge forces it to 
transmit immediately, and system soft¬ 
ware may use this to implement a very 

— primitive command interface. 

The Telemetry Network 

To track Active Badges as they move 
through a building, infrared sensors 
ii need to be placed in every room and 
I corridor (preferably high on a wall or 
i ceiling) and connected by a telemetry 
network. In an ideal world, your regu- 
- lar LAN would serve as this network; 
j in prac ticc, however, thi s doe sn * t work 
well* For one thing, LANs seldom span 
i a whole building* usually missing cor¬ 
ridors* entrances, cafeterias* and so on, 

— You may also want to follow Active 
Badges into buildings that have no LAN at 
all. More important still, adding the inter¬ 
face chips to, say* an Ethernet LAN would 
vastly inflate the price of the infrared sen¬ 
sor units. ORL's solution was to design a 
low-cost RS-232-based telemetry network 
that runs over ordinary telephone twisted¬ 
pair cabling, allowing any spare telephone 
wiring to be pressed into service. 

To cover a whole site, you can create 
several separate badge networks* each con¬ 
nected to the RS-232 port of a LAN work¬ 
station that acts as its controller. Each of 
these badge networks can support up to 
128 infrared sensors. The badge network 
transport is a simple four-wire affair: Two 
wires carry power for the infrared sensors, 
one carries serial addressing information to 
select an individual sensor, and the fourth 
carries returned data. The network control 
software may simply poll all the sensors in 
turn and collect their badge sightings— 
not a highly time-critical task* since each 
sensor contains a FIFO (first-in/fim-out) 
buffer that can hold up to 20 badge sight¬ 
ings. A sensible optimization is to have 
the controller software inspect sensors with 
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SINCE OUR UPS COSTS LESS, 
LET'S FORGET ABOUT PRICE 
FOR A MINUTE...MAN 





BECAUSE WHEN THE 
POWER DIPS , ITS 
NOT WHAT YOU PAID 
FOR YOUR UPS 
THAVS IMPORTANT, 
ITS WHAT IT DOES 


rating, extensive status 
indicators and a Test 
button so you can 
confirm that the UPS is 
doing its job. A Site 
Wiring Fault Indicator is 
included to let you know 
if there is a problem 
with grounding or other 
on-site electrical wiring 
problems that could be 
catastrophic. 

The Alliance A500 is 
compatible with 
JVUNUTEMAN's 
LanMaster unattended 
shutdown software for 
all operating systems to 
further protect your net¬ 
work, even when you're 
not there. 

(f all UPSs were priced 


Simulated 

Sinewave 


he MINUTEMAN ALLIANCE 
V500 keeps your network 
;afe from brownouts, the most 
ommon power problem. Our 
ine-interactive technology 
:ontinuously monitors and 
srovides an automatic boost 
whenever power dips. This 
mportant feature prevents 
requent battery usage, saving 
he battery for more severe 
lower problems. 

Other important features 
hat make the MINUTEMAN 
V500 stand out are a 500 VA 


were 

the same, the choice 

would be easy based Iffl 

only on features. But 

when you compare 

prices, the choice becomes even 

more obvious. 

We don T t believe you'll pay 
25% more for a product that 
gives you less. Call our POWER 
HOTLINE now and find out how 
to get more UPS for less. 


Product and company names mentioned herein may be 
Irndemarks or reyislered Irndemarks of flieii respective companies 


MICROSOFT 


UNINTERRUPTIBLE POWER SUPPLIES 

1 - 800 - 238-7272 


Minuteman’s product tine includes UPSs and 
Voltage Regulators ranging from 300VA to 10 KVA, 
International models are available. 
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E ven a free memory manager may not be a bargain—especially il 
it can't give you all the memory you need. 

Introducing QEMM 7 
me Memory Manager Worth Paying For 

The newest version of the Quarterdeck Expanded Memory Manager 
(QEMM} version % once again is extremely innovative in using the 
critical area between 64t)K and 1024K, It finds space for more TSRs 
and drivers in this area than anyone thought possible. It optimizes th 
area, taking into account the many drivers that need more memory a 
start-up than when running; instantly calculating millions of possible 
memory configurations to find still more memory for your programs 
to use. And it treats the rest of memory as a giant pool to instantly 
fulfill the needs of all of your programs—whether they use extended 
or expanded memory. Whether your PC has 1 megabyte or If} you ca 
benefit from new QEMM 1. 

Instant Riches 



What does more memory mean in a practical sense? It means that 
your DOS and MS Windows programs am 
faster, smoother and more reliably, It means 
you can continue to add valuable utilities 
drivers TSRs and new capabilities to your 
PC. Whether it's workhorse drivers like 
LAN utilities and fax drivers; productivity- 
enhancers like disk caches and disk compressors; 
or fun and exciting capabilities like sound boards CD ROM drivers 
graphics tablets etc. The belter your memory is managed, the more 
versatility and flexibility your PC has QEMM 7 lets you have it all 
without fear of 'out of memory' messages or crashes 


How to Look 
a Gift Horse 
in toe Mouth 






.-WEEK 

ANALYST'S choice 


We tested DOS 6 with and without MemMaker and with QEMM 6 and our new QEMM 
7 runs away from all of them. See details of test conditions listed below. 

DOS 6 Giveth; DOS 6 Taketh Away 

The best feature of new DOS 6 is the stable of utilities it includes. 
Trouble Is they all eat up memory. DoubleSpace file compression 
needs 43K, Vsafe anti-virus needs 745K, Smartdrv disk cache needs 
28K and even Undelete takes 10-14K as a resident 
program. Using Microsoft's free memory utility, 

MemMaker, you could easily end up with a net loss 
of available 'conventional' memory in DOS 6. 

New QEMM 7 takes die best of the new DOS 6 
features into account finding ways to give you more 
free memory for your program while taking full 
advantage of DOS 6. One new QEMM 7 feature^ 

DOS-Up moves the DOS 6 kernel its data and 
resources to memory above 640K (this feature also 
works with DOS 3-5} freeing 7-70K. Another new 
QEMM 7 feature, Stealth DoubleSpace; frees 40K of 
die memory addresses used by DoubleSpace and 
makes them available for other drivers and TSRs. 

Both features ensure that the all-important memory 



The key to Stealth is its use of a 
64K reserved area above 640K called 
the pagp frame. Besides being used 
by Stealth, the page frame is used 
by Lotas 1-2-3 rlx for larger 
spreadsheets and WordPerfect 5x 
for larger documents DESQview for 
multitasking, Novell Netware; IBM 
LAN Server and DECnet for reduc¬ 
ing the network driver memory foot¬ 
print plus games like Wing 
Commander, Car and Driver, Ultima 
Underworld II, Wolfenstein and 

others for fast action. 
You sacrifice all this 
when you turn off the 
page frame (which 


There's lots more to QEMM 7: 

• Tuned for MS Windows 

• New ability to use Vidram inside 
MS Windows 

•DPMI Host 

• Pentium Support 

• laptop suspend / resume support 
•PS/2 micro channel adapters 

• Compaq support 

• Fine tuning tools for power users 

• 32-bit architecture for speed 

• Enhanced compatibility in response 
to hardware needs of our millions 
of users: 

Detects adapter RAM and ROM 
and bus-mastering hard drive 
controllers 

Monitors DMA access into 
memory 

Supports Shadow RAM 


BVTEBVTEBVTC 


Prior versions of QEMM won just about 
every competition in sight, as well as 
remaining the ft1 best-selling memory 
manager 5years straight. 


below 640K is free for your programs. And QEMM 7s seemingly 
small feature of supporting multiple configurations gives you foe flex¬ 
ibility and ease of setup that you expect (MemMaker doesn't work 
well with this important DOS 6 feature.) That's why it makes more 
sense than ever to put your money on foe best memory manager. 

Page Frame: the Key to Your Future 

There's been a lot of talk about our patent-pending Stealth technology. 
Jealous talk, mostly. Because nobody else can touch its performance. 
Our Stealth ROM feature, pioneered in QEMM 6, frees 48-115K of 
ROM addresses for use by TSRs and drivers. Our Stealth DoubleSpace 
feature, described above, frees another 40K. And as you might imag¬ 
ine; there's more to come. 


other memory managers do to maximize available 
memory above 640K). It's this use of foe page frame by 
Stealth that lets you set up your PC with a mouse; 

CD ROM, sound board, a network such as Novell 
NetWare; reserve 8-24K of extra memory for optimal 
MS Windows performance; use all of DOS 6's 
memory-hungry utilities and still have more than 
630K available for your programs. (Compared to DOS 
6's 527K available in foe same configuration, after 
using MemMaker). 

Easier to use for Novices, 


More Power for Experts; More Memory (or All 

Our seventh-generation thoroughbred QEMM has improved ease-of- 
use, with Express Install and Help features. And for power users 
Advanced Install and editable parameters and troubleshooting hints. 

And QEMM 7 comes with Manifest foe award-winning memory 
analyzer—enhanced for more flexibility with Pentium testing, laptop 
battery reporting, network analysis and editable configuration files. 

The new and ever more exciting capabilities coming to your PC 
will all compete for memory with your favorite applications TSRs 
and drivers. And that makes QEMM 7 foe front runner in your efforts 
to get get foe best performance out of your PC today—and tomorrow. 



Quarterdeck Office System^ 150 Pico Boulevard, Santa Monica, CA 90405 (310) 392-9851 Fax (310) 314-4219 

)uarterdeck International Ltd, B.I.M. House; Crofton Terrace; Dun Laoghaire Co Dublin, Ireland Tel. (353) (1) 284-1444 Fax: (353) (1) 2844380 

QEMM Users: upgrades are available from dealers. 

You can also buy direct from Quarterdeck. Call (800)354-3222ext 1D7and ask about our special Game Pack offer with your upgrade! 


How we got the chart numbers CPU—<86/33 A1.R Power/business VEKA machine equipped with 16 metsi 
required by each memory manager, the following drims, DOS resources and programs were loaded for an e 
AUTOEXECBAT file VSAFE M5CDEX, UNDUE 


of RAM and running MS-DOS 6l Compare*ms were done using the following memory managers: QEMM 7, QEMM 6JE, MS-DOS $ MemMaker. In addition to the dnver (or drivers) 
comparisons, m the CONHCSYS hfo SETVER.EXE DOS-HIGH, FILES=2ff BUFFER^IO, STACKS^.O, MVSOUND.Stt, SNDBK12SYS, SLCD.SYS, DOS SHELU=statemen», m the 
UNDELETE LSLCOM. NF2fflO.COM. IFXOOLOOM. NETX OR EMSNETX, MOUSECOM, SMAKTDRV COM, PKT5CCAP.COM 
61993 Quarterdeck Office System Trademarks are property of their respective owners. 
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Feature 


Badge and Sensor Network 




Ethernet 



RS-232 


The badge telemetry network employs a simple four-wire, twisted-pair cabling medium an d 
connects to a standard RS-232 port, Each workstation cm control up to 128 infrared sensor units. 


a history of many sightings more often 
than those that show less activity. 

The controller software time-stamps the 
badge IDs relumed by the sensors and then 
stores them as records in the form \ badge 
ID, location, time}. These records are kept 
in queues (one for each badge) in time¬ 
stamp order and get discarded after some 
maximum period—perhaps 5 minutes— 
to avoid overflow. 

The next-higher layer of the network 
software inspects these queues and com¬ 
presses the information by registering only 
the changes of location of each badge: it 
makes this information available to other 
workstations via whatever mechanism the 
LAN supports* A final visualization layer 
will display the location information, per¬ 
haps as a simple text-based list of person¬ 
nel or maybe as a sophisticated graphical 
map of the buildings with moving icons. 

An Experimental Installation 

ORL’s own experimental Active Badge 
installation at Cambridge now employs 
more than 100 badges with over 200 sen¬ 
sors in five networks spanning several ge¬ 
ographical sites and three organizations 
(including DEC and the University Com¬ 
puter Lab). The sites can exchange location 
information via private WANs (wide-area 
networks) or even by a public network like 
the Internet. Badge wearers at a site can 
choose whether Lo make their whereabouts 
known to the other sites. 

If you're starting a meeting and don't 
wish to be disturbed, you can press the test 


button on your badge twice to display a 
"busy" message on the location display. 
This busy Hag persists until you change 
location. If you simply want to disappear 
for a while, you take off your badge and 
pul it in a pocket or desk drawer. 


The Unix software running on the ORL 
workstations provides five badge-related 
commands: Find returns the current lo¬ 
cation of a named badge and the full list of 
its locations during the Iasi 5 minutes; 
Wi th locates a named badge and a list of 
all other badges in the same location; 
Look gives information about the other 
badges in the area; Not i fy generates an 
audible alarm when a named badge is next 
sighted; and History generates a report 
or the movements of a named badge for 
the last hour. 

Authentication, PiCOs, and the Future 

The simple transmit-only Active Badge 
just described is highly effective, and over 
1000 have been manufactured to date* 
Nevertheless, ORL has moved on to de¬ 
velop a more powerful badge with two- 
way communications, called the Authen¬ 
ticated Badge, which can act as a pager 
and a security device as well as a locator. 

The Authenticated Badge contains two 
buttons and an audible beeper and can re¬ 
ceive infrared “challenge" signals that 
check the badge's identity. You can, for 
example, use Authenticated Badges to au¬ 
tomatically open doors to secure areas or 
automatically log onto a workstation by 
mere proximity. 

The authentication check employs a type 
of public-key encryption, where the badge 
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J Martin 

,310 ^ 

Machine Room 

24 Dec 


0 Mason 
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Meeting Room 

Static 

At a gathering 

0 M ilway 

i BUSY 

|B211 PM 

Sialic 

Alone 

J Poiler 
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Library 

Sialic 

Alone 

C t time* 


Front Door 

Yesterday 


ft Want 
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|B21SBW~ 

7 mins 


M Wilkes 

210 

Meeting Room 

Static 

: At a gathering 

S Wray 

204 

R2I2 SW 

Static 

Alone 

14.00 THURSDAY 10 JUNE 1933 


This workstation screen shows typical location information from ORL's Cambridge badge 
network. Alt the fields except the first Name column are dynamically updated at 15-second intervals,. 
The Telephone column shows the nearest extension for people in the main ORL building, while for 
people at remote sites (e.g„ University Computer Lab on line 8), it gives the full external telephone 
number. The Position column identifies the l(?eation by room number and initials of the occupant. 

The Seen column indicates whether an attempt to reach a person at his or her current location is 
likely to be successful; the software marks a person as Static after five sightings (about 75 seconds) 
at the same location, while people with fewer sightings are marked as Moving. 1/3 minutes pass with 
no sighting, this field displays the interval since the last sighting, and after an hour it changes to an 
absolute time of Inst sighting (eg., 12:30). After a full day with no sighting, the display changes to, 
for example , Yesterday or Friday. The last column. Status, can display an informative message 
entered by the user ; such as Away in Italy. 
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H e wasn't famous. He 
didn't drive a fancy car, 
but dressed in his favorite 
Comdex T-shirt and faded 
blue jeans, he set out to 
change the course of the 
computer software industry. 
Quite a task for a lonely 
software developer. 

Sitting in from of his 

^ computer, 
k drinking 
^ pots of 
coffee 
and 

smoking 
** ‘cartons of 
cigarettes, 
he J d write pages 

of code. 

It took time. Years in fact. 
But he did it. He wrote the 
most powerful computer 
program in the world. Now 
came the hard part. Selling it. 

The Most Powerful 
Program in the World 

Determined to make those 
long years pay off, he called 
on every distributor, VAR and 
dealer in the world. He drove 
from Beantown to San Diego. 
Flew from Dublin to Borneo, 
Everyone loved the program. 

So he sold a few. Only 
a few. 

Back in Boston he 
waited. After a long year 


with only 13 orders he set 
out to see what happened. 

As he drove across the 

country and 
flew around 
the world he 
discovered everyone 
knew about his program. 
Everyone had it too. 

The Global Marketplace 

From Paris to Prague, his 
program was everywhere in 
Europe. When he got off the 
plane in Hong Kong he found 
his program stacked to the 
ceiling in every computer 
store. Amazed in disbelief, he 
bought a hundred cartons 
of cigarettes and a hundred 
pounds of Indonesian 
coffee and flew 
back to Boston, 

Beaten, battered 
and bruised he went 
back to the drawing 
board. This time he 
would really 
change the face of 
the software industry. 

He would develop a device 
that would prevent 
unauthorized distribution of 
software programs. 

CaO It What You Like 

He developed a hardware 
key. His peers applauded liis 
efforts. Finally, a solid solution 
for revenue protection. 



But he didn't know 
what to call it. He thought 
of naming it after an exotic 
place he visited in Ms travels, 
Madagascar was a bit too 
long, though. 

"Name it after you, 

Don!", urged his peers. 

So he did. Soon 
everyone was calling 
the key a dongle, 
after Don Gall— 
the lonely software 
developer who did 
what he had to do. 

You've Come 
A Long lAfay, Gaby 

Today, dongles are different. 
Fact is, they've come a long 
way. Leading the 
industry with 
security solutions. 
Rainbow Technologies 
has changed the face of 
hardware keys. They work 
with multiple applications, 
are programmable and 
network versions control 
concurrent usage. And 
they're always transparent 
to the end-user. 

Sentinel Family 
from Rainbow 

Truth is, more and more 
developers are using keys. 

And the Sentinel Family is 
the most widely used in the 
world. In fact, over 6,000 



developers use Sentinel from 
Rainbow. Why? They are 
simply the most effective, 
reliable and easy to implement 
keys on the market. 

Learn more about securing 
9m your software 
/ and how keys 
provide developers 
with extra value. 

Call for a free copy 
of "The Sentinel 
Guide to Securing 
Software." And see 
*just how easy it is to 
install a hardware 
key into your 
application in just 
minutes. Try it 
with our low cost 
Sentinel 
Evaluation Kit, 

Order one for 

your DOS, OS/2, Windows, 
Macintosh or UNIX based 
application. 

And remember, when 
you need a dongle, you need 
Sentinel — the only dongle 
Don Gall would use. 

CALL 

800 / 852-8569 

FOR YOUR FREE GUIDE 
TO SECURING SOFTWARE 



Securing the future of software 


Some call it a dongle. Those who know, call it Sentinel. 

/&RAINBOW 


T I C ft 


D L D B I I 5 


9192 JEROMMG ROAD, IRVINE, CALIFORNIA 92718 ■ 714/4J4-2100 ■ fax 714 1 454-8557 
International offices are located in the United Kingdom, Germany and France. 
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returns a response signal formed by com¬ 
bining a secret password with the chal¬ 
lenge, using a one-way or trapdoor func¬ 
tion. The controller then compares the 
badge's actual response with a calculated 
one to verify that the badge is authentic. 

This mechanism can prevent bogus ac¬ 
cess attempts using counterfeited badges or 
recordings of real badges (thanks to the 
random nature of the challenges). It could, 
of course, be fooled by a stolen badge. To 
secure against that, you need to add a per¬ 
sonal ID number (PIN) that the wearer re¬ 
members—as with bank cards. However, 
that requires the wearer to perform a pos- 
ilive action (typing in the PIN), which de¬ 
stroys much of the charm. 

The challenge/response exchange con¬ 
sumes more power than is needed for the 
simple transmit-only Active Badge. There¬ 
fore, to save power, the Authenticated 
Badge listens for challenges for only a 
brief' period, just after sending Us location 
beacon signal. To allow it to respond at 
other times, the badge contains, in addi¬ 
tion to its infrared transmitters and re¬ 
ceivers, a passive radio sensor sensitive to 
frequencies around 150 kHz. Small, low- 
power radio transmitters, which produce a 
field that extends only a few feet, are at¬ 


tached to security areas like doors or work¬ 
stations. A badge that enters such a field is 
activated and becomes receptive to chal¬ 
lenges. 

The badge network controller can also 
distinguish whether a badge button is be¬ 
ing pressed inside or outside such a radio 
field—that is, whether the wearer is di¬ 
recting the button press at the fie Id-guard¬ 
ed device or merely at the room sensor, 
which opens up an extra level of signal¬ 
ing complexity. To cope with this extra 
sophistication, the Authenticated Badge 
contains an embedded microprocessor that 
allows its behavior to be customized. 

ORL is using authenticated badges to 
create highly futuristic Active Office sce¬ 
narios in which telephone calls automati¬ 
cally follow you around the building. 
When a visitor arrives in reception or E- 
mail arrives, your badge might beep once 
to tell you to walk to the nearest free work¬ 
station, which will display the necessary 
i n form at ion au tom ai i c al ly, Y on c an wri le 
simple scripts that control the details of 
the interaction—for example, in what cir¬ 
cumstances you do not want to be dis¬ 
turbed, or how many beeps to use for var¬ 
ious events. 

Active Badges are just the first mem¬ 


bers of a family of planned devices that 
ORL calls PiCOs (Portable Interactive 
Computing Objects). Another PiCO that 
already exists is Olivetti’s Smart Tag, 
which is just a cut-down transmit-only 
badge without a button. You can stick 
Smart Tags onto office equipment such as 
workstations, printers, or photocopiers, 
milking these resources visible to the badge 
network and the software. For example, 
you might have an incoming fax automat¬ 
ically prim out on the laser printer near¬ 
est to your current location, 

ORL describes future minipad or tablet 
PiCOs with built-in LCDs that begin to 
look like what everyone else is calling a 
PDA (personal digital assistant), Alan Kay 
called a Dynabook, and Captain Kirk 
called a Communicator. In essence, Pi¬ 
COs arc computers that know who you 
are, where you are, and what services are 
nearby to assist you. You may find this 
prospect beguiling or alarming, according 
to your temperament. My own view is that 
so long as they stick to passing informa¬ 
tion, they’re fine, but Pd worry if they ever 
became able to throw things. ■ 


Dick Fountain is a B YTE contributing editor based 
in London. You can reach him via BIX as u dickp . M 



Product 

Old SRP 

flaw SRP 

Product 

Old SRP 

Haw SRP 

150MB Insider IDE Drive and Disk 

NEW 

$589 

Single 150MB Disk (in 5-Pack) 

$159 

$109 

150MB Insider Drive and Disk 

$1099 

$599 

Single 105MB Disk 

$169 

$99 

150MB Transportable Drive and Disk 

$1225 

$699 

Single 90MB Disk (in 5-Pack) 

N/A 

$99 

90MB insider Drive and Disk 

$799 

$499 

Single 65MB Disk 

$129 

$59 

90MB Transportable Drive and Disk 

$949 

$599 

Single 35M0 Disk 

$79 

$39 



Iomega’s just been tagged the new 
low price leader for removable stor¬ 
age, WeVe cut prices permanently 
on the most reliable storage devices 
around—including die high-perfor¬ 


mance MultiDisk™ 150 Drive* See 
your dealer or call 1-800-695-4028, 

'IOMEGA 


*The Bernoulli MultiDisk 150 Drive can use 150,105, 90, 65 and 35MB disks Interchangeably. ©1993 Iomega Corp, The Iomega Logo and Bernoulli are registered 

trademarita and M util Disk Is a trademark of Iomega Corp, 
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Pentium, with a 
bus that’s been 
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since 1984.’’ 
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DELL DIMENSION XPS P60. 
PCs DESIGNED FOR THE HIGH 
PERFORMANCE USER. 


Imagine trying to pawn off a Pentium™ machine with a bus designed 
for a 286 antique! Well, that!? nor eta case with the Dell Dimension ™ 
XPS , These race horses feature the newest tn I/O technology : the 
PCI feus. Capable of sustaining !20MBps as opposed to 16 with 
ISA, these PCI systems take fidl advantage of your Pentium CPU 
Delivering maximum performance from even the most graphic- 
intensive Windows™ applications. 



Our virtual screen technology is like having two monitors in one. 
Create a spreadsheet the size of the federal deficit. Run PageMaker and 
Excel side-by-side. Use your monitor as a view/inier and pan across 
to the place you want to fee. You can upgrade to this 2048 x 1024 virtual 
screen simply by adding JMB VP AM and I MB DRAM to your 
#9 Display Adapter. 



DELL DIMENSION XPS P60 
PENTIUM 60MHz SYSTEM 

$ 2,999 

Business Lease*! Si 1 [ /MO. 

• SMB RAM • 64MB Max RAM • 420MB Hard 
Drive • 256KB External Cache • 5 Expansion Slots 
Available (3 16-Bit ISA, i PCI, 1 PCI/ISA Shared) 

* PCI #9GXE Video Accelerator Card with Video 
Control Panel Software • 1MB Video RAM 

* UltraScan™ 14C Monitor (141 1024 x 768* .28mm, 
Nl) * One Diskette Drive (3,5' r ) * SpaceSaver Key¬ 
board • Multi-Session, Double-Spin CD ROM Drive 

• MS-DOS® 6.0/Microsoft® Windows 3.1/ Mouse 



Our doubk'Spm , multi-session CD ROM lets you have your photo CD 
printed on up to four different times, for a total of 100 color photographs. 
Access time is a blistering 300KB per second. And the tray is an elegant , 
push-button automatic load. Your Dimension XPS System also comes 
with a special edition of Aldus PhotoStyier so you can manipulate images 
and display Kodak Photo CDs, 



Truly power hungry? Satisfaction is here. The new Dell Dimension XPS 
P60V with a 60MH? Pentium processor. Jt delivers nearly twice the 
performance of the i486™ DX2 66MHz processor? And thanks to the 
redesigned floating-point unit, the Pentium delivers up to five times the 
performance of the i486-66 CPU in math intensive applications.* 



Whistle while you work. Or tap your foot. Or sing along. Our audio 
center CD ROM software lets you play disc jockey while you carry on 
with the important work of the day. 


DELL DIMENSION XPS P60 
PENTIUM 60MHz SYSTEM 

$ 3,599 

Bufilnefis Leases 5L30/MO. 

• 16MB RAM • 64MB Max RAM • 528MB Hard 
Drive • 256KB External Cache • 5 Expansion Slots 
Available (3 16-Bit ISA, l PCI, 1 PCI/1SA Shared) 

• PCI *9GXE Video Accelerator Card with Video 
Control Panel Software ■ 1 MB Video RAM 

• UltraScan 15FS Monitor (151 1024 x 768, + 28mm, 
Nl) * One Diskette Drive (3,5") * SpaceSaver 
Keyboard * Multi-Session, Double-Spin CD ROM 
Drive * MS-DOS 6.0/Microsoft Windows 3.1/Mo use 


DELL DIMENSION XPS P60 
PENTIUM 60MHz SYSTEM 

$ 3,999 

Business Lease: SI 44/MO. 

• 16MB RAM • 64MB Max RAM * 528MB Hard 
Drive * 256KB External Cache • 5 Expansion Slots 
Available (3 16-Bit ISA, 1 PCI, 1 PCI/ISA Shared) 

* PCI #9GXE Video Accelerator Card with Video 
Control Panel Software * 1MB Video RAM 

* UltraScan 17FS Monitor (1711280 x 1024, .26mm 
Stripe Pitch, Nl) • One Diskette Drive (3.5 ,f ) 

• SpaceSaver Keyboard * Multi-Session, Double-Spin 
CD ROM Drive * MS-DOS 6,0/Microsoft Windows 
3,1/Mo use 


D0LL 

TO ORDER, CALL 

800 - 437-0209 

HOUR& MGN-FRI 7AM-9PM CT SAT 1GMV6PM CT SUN 12PM-5PM CT 
IN CANADA? CALL 0OO^6fl-3O2T, PHASE REFERENCE #11 EAT 


♦Sfjunee; Intel Tachrudogj Brief, Pemrwm pwewor. taild m U~S, nnfy. So™ fmreEiircs and pnumiJtijMi not avnibhile m Canada. ^Business leasts armtij^eJ by Leasing Group, Inc. The 

Intel Inside logo is a registered fendeinath aid 1436 cmd Pentium art; trtidenwrta of Intel Corporation. MS-DOS and Microsoft are registered madernorfa W Windows is u trademark dftAkmoft 
Corporation. Dell d/jcLams proprietary interest in the marks and rwmes of others. © J993 Deil Computer CcTporatwri. Ad fight! reserved. 




















INTRODUCING THE 

“Id rather stick needles in my eyes 
than talk to one of those techno - 
wannabees who think a bus is some 
form of public transportation” 


HIGH PERFORMANCE DELL 
DIMENSION AND DELL DIMENSION 

XPS SYSTEMS. 










When you call to order a Dell 
Dimension™ XPS system, you'll reach 
someone who speaks your language . 
Someone who knows Pentium™ PCI, VL, 
and you. Someone who will help you 
choose a system that's totally optimized for 
your individual needs - with guaranteed 
compatibly between all components. 
And should you require help in the future, 
our technical support hotline is open 
twenty'four hours a day, seven days a 
week. We'll respond to 
your call in five minutes 
or less. Guaranteed* 
And if we can't solve 
your problem over the 
phone, we'll send someone 
to service your machine by the next > 
business'day. That's guaranteed too. So 
don't waste your time trying to explain 
yourself to someone who thinks you're 
speaking a foreign language. Call Dell. 
And get a great price on exactly the 
system you want. From someone who 
knows what you're talking about. 



DELL DIMENSION XPS. 

PCs DESIGNED FOR THE HIGH 
PERFORMANCE USER. 


DELL DIMENSION 425SV 
i486 SX 25MHz SYSTEM 

$ 1,399 

Business Lease 0 : $52/MO. 

• 4MB RAM • 64MB Max RAM • 270MB 
Hard Drive • Upgradeable to Fbntium 
Overdrive™ • 5 16'Bit ISA Expansion Slots 
Available, 2 on VL-BUS™ • Accelerated 
Local Bus Video • 512KB Video RAM 

• UltraScan™ 14C Monitor (141' 1024 x 
768, .28mm, NI) • One Diskette Drive 
(3.5") • SpaceSaver Keyboard • MS-DOS* 
6.0/ Microsoft" Windows™ 3.1 /Mouse 

DELL DIMENSION 433V 
i486 DX 33MHz SYSTEM 

$ 1,799 

Business Lease: S67/MO. 

• 4MB RAM • 64MB Max RAM • 270MB 
Hard Drive • Upgradeable to Pentium 
Overdrive • 5 16-Bit ISA Expansion Slots 
Available, 2 on VL-BUS • Accelerated 
Local Bus Video • 512KB Video RAM 

• UltraScan 14C Monitor (14," 1024 x 768, 
.28mm, NI) • One Diskette Drive (3.5") 

• SpaceSaver Keyboard • MS-DOS 6.0/ 
Microsoft Windows 3.1/Mouse 

DELL DIMENSION 466V 
i486 DX2 66MHz SYSTEM 

$ 1,999 

Business Lease: $74/MO. 

• 4MB RAM • 64MB Max RAM • 270MB 
Hard Drive • Upgradeable to Rentium 
Overdrive • 5 16-Bit ISA Expansion Slots 
Available, 2 on VL-BUS • Accelerated 
Local Bus Video • 512KB Video RAM 

• UltraScan 14C Monitor (14," 1024 x 768, 
.28mm, NI) • One Diskette Drive (3.5") 

• SpaceSaver Keyboard • MS-DOS 6.0/ 
Microsoft Windows 3.1/Mouse 

DELL DIMENSION XPS 450V 
i486 DX2 50MHz SYSTEM 

$ 2,499 

Business Lease: $92/MO. 

• 8MB RAM • 64MB Max RAM 

• 528MB Hard Drive • 128KB External 
Cache • Upgradeable to Pentium 
Overdrive • 5 16-Bit ISA Expansion Slots 
Available, 1 on VL-BUS • VL*9GXE 
Video Accelerator Card with Video 
Control Panel Software • 1MB Video 
RAM • UltraScan 15FS Monitor (15," 

1024 x 768, .28mm, NI) • One Diskette 
Drive (3.5") • Multi-Session, Double- 
Spin CD ROM Drive • MS-DOS 
6.0/Microsoft Windows 3.1 /Mouse 


DELL DIMENSION XPS 466V 
i486 DX2 66MHz SYSTEM 

$ 2,699 

Business Lease: $100/MO. 

• 8MB RAM • 64MB Max RAM • 528MB 
Hard Drive • 256KB External Cache 

• Upgradeable to Pentium Overdrive 

• 6 16-Bit ISA Expansion Slots Available, 
1 on VL-BUS • VL#9GXE Video 
Accelerator Card with Video Control 
Panel Software • 1 MB Video RAM 

• UltraScan 15FS Monitor (15," 1024 x 
768, .28mm, NI) • One Diskette Drive 
(3.5") • SpaceSaver Keyboard • MS-DOS 
6.0/ Microsoft Windows 3.1/Mouse 

DELL DIMENSION XPS 466V 
i486 DX2 66MHz SYSTEM 

$ 2,999 

Business Lease: $111/MO. 

• 16MB RAM • 64MB Max RAM • 450MB 
Hard Drive • 256KB External Cache 

• Upgradeable to Pentium Overdrive • 5 
16-Bit ISA Expansion Slots Available, 1 on 
VL-BUS • VL *9GXE Video Accelerator 
Card with Video Control Phnel Software 

• 1MB Video RAM • UltraScan I HRS 
Monitor (15," 1024 x 768, .28mm, NI) 

• One Diskette Drive (3.5") • SpaceSaver 
Keyboard • Multi-Session, Double-Spin 

( 1) R< >M Drive • MS-DOS 6.0/ Microsoft 
Windows 3.1/Mouse 

DELL DIMENSION XPS P60 
PENTIUM 60MHz SYSTEM 

$ 3,999 

Business Lease: $ 144/MO. 

• 16MB RAM • 64MB Max RAM 

• 528MB Hard Drive • 256KB External 
Cache • 5 Expansion Slots Available 
(3 16-Bit ISA, 1 PCI, 1 PCI/ISA Shared) 

• PCI *9GXE Video Accelerator Card 
with Video Control Panel Software 

• 1MB Video RAM • UltraScan 17FS 
Monitor (17," 1280 x 1024, .26mm Stripe 
Pitch, NI) • One Diskette Drive (3.5") 

• Multi-Session, Double-Spin CD ROM 
Drive • MS-DOS 6.0/Microsoft Windows 
3.1/Mouse 


TOY BOX 

SOUND UPGRADE: $199 
• Soundblaster 16 
• Fbavey 220 Stereo Speakers 
MULTIMEDIA UPGRADE: $398 
• Soundblaster 16 • Fbavey 220 Stereo 
Speakers • Multi-Session, Double-Spin 
CD ROM Drive • Microsoft Home 
Sampler Software 

US ROBOTICS 14.4 DATA/FAX MODEM: $179 
VIPER VIDEO CARD: $199 
(60 Million W1NMARKS2 - Available Only 
On Dimension XPS) 


DCLL 

TO ORDER, CALL 

800 - 388-1510 

HOURS: MON-FRI7AM-9PM Cl SAT 10AM-6PM Cl SUN 12PM-5PM CT 
IN CANADA! CALL 800-668-3021. PLEASE REFERENCE #11EAU 


Dell USA L.P., 9505 Arboretum BUvi., Austin, TX 78759-7299. Attention Dimension Quarantees. * Performance measured by running WinBench Version 3.11 at 1024 x 768. 256 colors using Viper Video Driver 
tm and Overdrive are trademarks of Intel Corporation. MS-DOS and Microsoft are registered trademarks and Windows is a trademark of Microsoft Corporation. VL-Bus is a trademark of Video Electronics Standards 
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The four key issues of creating a wide-area network are bandwidth 
availability, protocol conflicts, management, and the effect on 
corporate culture. WAN pioneers say solutions exist, but they are 
riddled with compromises and don’t come easily. 


BEN SMITH AND JON UDELL 


T o compete in a national or global business, you 
have to move information over WANs (wide- 
area networks). Unfortunately, die LANs where 
users create and consume that information con¬ 
nect uneasily to the WANs that circulate it 
throughout far-flung enterprises. Where the two 
modes of networking collide—in an unstable 
fault zone of new technologies, products, and 
services—pioneers navigate painfully. 

We asked consultants, integrators, and net¬ 
work managers about the problems that keep them 
awake at night. They highlighted four key issues: 
bandwidth, protocols, management, and cultures. 

WAN bandwidth rents by the yard and eats up the lion’s 
share of the WAN manager’s budget. The Holy Grail of 
wide-area networking, therefore, is a flexible data 
pipe that stretches and shrinks on demand. Packet- 
switched, circuit-switched, and leased-line ser¬ 
vices all claim to offer this flexibility, but they 
deliver it in ways that may or may not suit 
your requirements. In any ease, pipes can ex¬ 
pand only so far. Applications built for cost-free LANs adapt 
poorly to costly WANs. Throwing bandwidth at a problem may 
provide temporary relief, but there's no substitute for smarter 
applications that treat bandwidth like the precious resource it is. 
Protocols running on today’s heterogeneous LANs typically in¬ 


clude IPX, TCP/IP, SNA (Systems Network Architecture), Net¬ 
BEUI, and AppleTalk, Juggling mixtures of these on Windows 
and Mac workstations gives LAN managers enough headaches. 
WAN managers suffer worse headaches when these protocols 
dog long-haul lines or, as with SNA and NetBEUI, require pro¬ 
prietary routing techniques. 

If you decide that you must merge your 
legacy SNA network with a routed LAN in¬ 
ternetwork, you'll wrestle with some of these 
issues; if you embrace client/server technol¬ 
ogy, you’ll wrestle with others. Fewer protocols 
make for cleaner networks, but, although consolida¬ 
tion may be an option, reality often dictates a messy 
proliferation. 

Management woes pervade wide-area networking at 
all levels. Here, the still-unattainable Holy Grail is 
the central console from which the manager can 
monitor and. more important, control the myr¬ 
iad devices, pipes, and programs that make 
up an enterprise network. Even just naming 
everything uniquely presents a formidable 

challenge. 

The cultures of the LAN and the WAN differ radically. LANs 
often appear spontaneously and grow haphazardly, along with 
the collaborative workgroups they serve. WANs, like the orga¬ 
nizations whose structure they reflect, arise deliberately and 
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Texas Instruments’ Worldwide Communications Network 


Baguio 


Sydney 


T1 wire 
84-Kbps wire 
84-Kbps Satellite 
9.6-19.2-Kbps wire 
12B-Kbps wire 
120- Kbps satellite 


Texas Instruments’ global communications network illustrates just how complex worldwide networking can get. The IAN internetwork spans several 
different transmission methods from dedicated modem lines to satellite links ; 


evolve in a measured, conservative way. 
LAN people mock the hulking hosts of¬ 
ten enshrined at the center of the WAN, 
and WAN people jeer ai the Windows PCs 
attached to LANs. If s not just mud sling¬ 
ing. Real technical deficiencies on both 
sides fuel the culture clash. 

We found that organizations experience 
these issues and work through them (or 
around them) in very different ways. At 
CIGNA, where hundreds of NetWare 
LANs funnel IBM 3270 terminal-emula¬ 
tion traffic through an otherwise conven¬ 
tional SNA network, the conversion to a 
routed TCP/IP internetwork dominates the 
agenda. For Texas Instruments, whose 
sprawling WAN connecting 100,000 Ether¬ 
net devices grew up quite independently of 
Lhe legacy SNA network, the prioriLy is 
total interconnection of all LAN-auached 
devices. 

At McGraw-Hill, loosely federated busi¬ 
ness units chart their own WAN destinies. 
Why not mandate a hierarchical scheme 
like CIGNA’s or a fully distributed one 
like TTs? “While if s technically feasible 


to interconnect all our units,” says Robert 
Alpaugh, McGraw-Hilfs vice president 
of network services, “there are no signifi¬ 
cant overlapping topologies, and it 
wouldn’t be cost-effective.” That piece of 
common sense is all too easy to overlook. 
No technological imperative determines 
how to link LANs or even whether to do 
so. A network exists solely to meet the in¬ 
formation requirements that a particular 
business model dictates. 


m 


BANDWIDTH 


Stepping Up to Frame Relay 

Last year, U.S. Generating, a power-plant 
developer owned jointly by Bechtel and 
Pacific Gas and Electric, forged its first 
WAN link. Microcom routers on either 
end of a leased 56-Kbps digital circuit sent 
IPX traffic between the company’s Bethes- 
da, Maryland, headquarters and a satellite 
office in San Francisco. 


A year later, with E-mail, file transfer, 
and database applications straining the 
link’s capacity, U.S. Generating is prepar¬ 
ing to convert to a public frame-relay ser¬ 
vice. Unlike a terminal-to-host link that 
carries predictably regular flows of screen- 
oriented data, a LAN-to-LAN link expe¬ 
riences bursts or traffic as files, E-mail at¬ 
tachments, and sets of database records 
travel the circuit. A leased line with the 
capacity to handle these bursts solves the 
problem expensively and wastefuUy, be¬ 
cause the circuit idles most of the time. 
Hence the need for bandwidth on demand. 

Does a packet-switched service like 
frame relay {a descendant of X.25) really 
deliver bandwidth on demand? Yes and 
no. U.S. Generating plans to contract with 
a frame-relay vendor for a CIR (committed 
information rate) of 256 Kbps, and it ex¬ 
pects that traffic may burst at times to 384 
Kbps. While frame-relay vendors (e.g., 
AT&T, Sprint, MCI, and WilTel) can typ¬ 
ically handle bursts, there’s no guaranteed 
delivery once you exceed the CIR. 

Moreover, to get that 384-Kbps port 
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speed on a OR of 256 Kbps, notes 
Michael McParland, telecommunications 
manager at U.S. Generating, “We're going 
to need T1 [ l ,544-Mbps] access lo the car¬ 
rier's POP [point of presence]," The ex¬ 
tra short-haul bandwidth will initially re¬ 
main idle. With a T1 -capable WAN access 
card in the Bethesda router, however, ex¬ 
panding the data transfer rate for that site 
will require no hardware or software 
changes—just a call to the carrier to boost 
the OR {and the monthly bill). 

Bandwidth on demand means different 
things lo different people. Frame relay's 
claim to offer bandwidih-on-demand ser¬ 
vice rests neither on its modest burst ca¬ 
pability nor on its expandable OR, Frame- 
relay circuits, like X.25 circuits, are 
statistically multiplexed. That means a 
communicating device isn't restricted to 
a subset of the channel's capacity, as is 
true when a TDM (time-division multi¬ 
plexer) splits a channel into fixed-width 
subchannels, but can instead contend for 
the full capacity of the channel. 

“Branch banks can typically afford no 
more than a 56-Kbps digital pipe," says 
Kevin Walsh, director of financial verti¬ 
cal marketing for data-com mu ideations 
equipment vendor Ascom Timeplex 
{Woodcliff Lake, NJ). "With a TDM, 
you'd have Lo carve off 9.6 Kbps for the 
ATM machine and another 9.6 Kbps for 
the teller controller, which means the LAN 
router can use only what's left over.” 
Frame relay lets the router use the whole 
pipe if the legacy devices are idle, giving 
the LAN effective use of the full 56 Kbps. 

This feature of frame relay isn't an issue 
for U.S. Generating, however, because its 
Bethesda-to-San Francisco link is dedi¬ 
cated to LAN traffic. In fact, if that were 
the only WAN link in the picture, the com¬ 
pany might consider another way to 
achieve accordion-like bandwidth. Cir¬ 
cuit-switched digital services (e,g.. 
Switched 56 or ISDN) can also provide 
bandwidth on demand when coupled with 
inverse-multiplexing access equipment, 

in contrast to a leased-line service that 
permanently links two locations, circuit- 
switched digital lines work like voice 
lines—you dial, converse, and hang up. 
An inverse multiplexer can build a vari¬ 
able-width pipe out of a bank of Switched 
56 lines, recruiting and releasing lines on 
the fly in response to fluctuating demand 
for bandwidth. 

When an inverse multiplexer and a 
router cooperate, they can use digital dial¬ 
up services in an elegant way. Inverse mul¬ 
tiplexers from Ascend Communications 
(Alameda, CA), for example, can cooper¬ 
ate with Cisco routers. “If the router sees a 


packet destined to go off-LAN,” says Cur¬ 
tis Sanford, who is vice president of mar¬ 
keting for Ascend, “it consults a table that 
maps off-LAN destinations to phone num¬ 
bers, then sends that number to the multi¬ 
plexer, which dials and sets up the initial 


connection. Once the multiplexer is pass¬ 
ing traffic between LANs, it can monitor 
channel traffic and decide when to add or 
reduce bandwidth.” 

While U.S. Generating might consider 
this kind of solution, its existing routers 
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Connections between NetWare LANs and enterprise wide networks have kept TCP/IF and IPX 
at the top of the heap in this survey of IS professionals. While the chart does not reflect direction of 
growth, analyst Janet Hyland at Forrester Research believes DECnet and NetBIOS are losing 
ground—because of unreliable performance across 
(Source: Forrester Research) 


Three Flavors of Connectivity 



Leased-line, point-to-point (e.g.., fractional Tl, Tl/El, or 
T3J: Links are permanently open pipes. Installing a 
physical link can take days, weeks, or even longer. 

Failure of a link between two end points is catastrophic 
unless there Is a redundant end-to-end link. It peer 
interaction among end points is a requirement, the 
number of links rapidly exceeds the number of end points 
as the network grows. 



Packet-switched {e.g. f X.25 or frame ref ay U Links from 
end points to the “cloud” (boundary of the packet- 
switching service) are usually open pipes. Within the 
cloud, connections among end points are usually PVCs 
(permanent virtual circuits). Configuring a new PVC, 
which requires no equipment changes, can take as little 
as a few hours. Redundant paths can exist among end 
points. For every-to-every connectivity, the number of 
links into the cloud does exceed the number of end points 
(however, the number of PVCs must grow). 



Circuit-switched, or digital dial-up (e.g.. Switched 56 or 
ISDN): Links form on demand and, for the duration of a 
dial-up session, behave as open pipes. Within a region of 
service, the cloud that defines the boundary of that 
service hi principle includes all end points. Establishing a 
link requires only a few seconds. Redundant paths exist 
among end points. Peer Interaction among end points 
requires that the number of links grows beyond the 
number of end points. 
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Reducing Router Network Transmission Costs 


Three Ways to Optimize Bandwidth 


WAN 


lAPs 


LAN 



Broadcast or 
multicast packet 


WAN LAN 

addressed addressed 
packet packet 
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The three main approaches so squeezing the most out of expensive WAN bandwidth are: 

Q Filter broadcast and multicast overhead traffic from entering the WAN, © Compress the size of 
pockets before they ore transported over the WAN. © Pass only those packets that do not possess 
a local network layer address {blind packet forwarding). 


NICK LIPPIS AND 
JOHN MORENCY 


W ithin a WAN (wide-area net¬ 
work), transmission costs may 
account for as much as 80 percent of the 
total WAN budget. For users faced with 
the task of connecting a large number 
of geographically dispersed remote sites, 
reduction of transmission costs through 
efficient use of circuit capacity becomes 
a critical objective. 

A key trend in corporate networks to¬ 
day is that the routing function is mov¬ 
ing toward the fringes of the network. 
There, a new class of product called 1AP 
(internet access processor) will link re¬ 
mote users into enterprise-wide corpo¬ 
rate networks, 

lAPs at remote sites will fan into new 
central-site IBWMs (Intelligent Band¬ 
width Managers), which are expected 
to provide higher transmission speeds, 
bandwidth-on-demand services, and pre¬ 
dictable switching latencies. You can 
expect IBWM announcements from 
StrataCom, Newbridge, Codex, and Cas¬ 
cade by January. 

Vendors such as 3Com, Proteon, 
Telcbit. and Centrum have recently in¬ 
troduced lAPs priced in the $1500 to 
$6000 range. In addition to functioning 
as routers, these devices support off-site 
access for popular PC LAN protocols 
such as NetWare and AppleTalk. lAPs 
are appropriate for installation in cor¬ 
porate branch offices that serve from 
two to 20 employees. 

Deployment of lAPs will increase the 
pressure on network managers to mini¬ 
mize remote-branch connectivity costs, 
and this will require careful analysis of 
the relati ve efficiency of competing IAP 
products. 

Protocol Filtering 

The three best tools for reducing router 
network transmission costs arc protocol 
Filtering, packet compression, and blind 
packet forwarding. Currently available 
TAP products perform these three func¬ 
tions in quite different ways. 


One problem often encountered in to¬ 
day's internetworks is unwanted broad¬ 
cast and multicast traffic from protocols 
that are used only infrequently. To deal 
with this problem, most router products 
(and an increasing number of IAP prod¬ 
ucts) are providing the means for the 
network manager to eliminate the origi¬ 
nation and reception of protocol traffic 
that has no direct benefit to a company. 

Some LAP products disable particu¬ 
lar broadcast and multicast addresses for 
a given protocol type; other products 
eliminate support for that protocol type 
altogether. In either case, the decrease 
in protocol overhead makes more ca¬ 
pacity available for end-user traffic. 

Packet Compression 

Technologies such as V.32bis have long 
used packet compression to maximize 
throughput over asynchronous links sup¬ 
porting Kermit, XMODEM, and YMO- 
DEM file transfers. However, many file 
transfers that depend on asynchronous 
protocols can be accomplished just as 
effectively over routing paths. 


What has been lacking is a widely 
implemented set of standards in the 
TCP/IP protocol stack to support this 
same functionality. This support can be 
implemented in either system-to-system 
protocols (e.g., TCP. IP, or UDP); 
router-to-router protocols such as RIP 
(Routing Information Protocol), OSPF 
(Open Shortest Path First), BCP (Border 
Gateway Protocol), IGRP (Interior Gate¬ 
way Routing Protocol), or EGP (Exte¬ 
rior Gatew ay Protocol); or both. 

Until such standards are agreed upon, 
users whose netw orks are significantly 
burdened by remote file access and 
transfer may benefit from products that 
use proprietary compression algorithms. 

All compression schemes increase 
transmission throughput at the expense 
of router processor efficiency. However, 
constant breakthroughs in processor 
technology promise to make this less of 
a concern for users. 

Blind Racket Forwarding 

Blind packet forwarding reduces packet 
overhead by avoiding the exchange of 
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broadcast or multicast messages. Con¬ 
ventional multiprotocol routers incur in¬ 
cremental protocol complexity and pro¬ 
cessing overhead for each additional 
supported protocol. 

A router that uses blind packet for¬ 
warding minimizes this overhead. When 
a packet that does not contain a local net¬ 
work layer address arrives at a router 
from a connected LAN, that packet is 
automatically forwarded onto Lhe wide- 
area circuit. 

Similarly; if the router gets a packet 
from a wide-area circuit, the packet is 
automatically forwarded to the attached 
LAN, based on the assumption that the 
packet would not be received by the 
router if it was not intended for some 
end station on the local LAN. 

Blind packet forwarding is performed 
independently of the protocol, the topol¬ 
ogy of the attached LAN or WAN, or 
die capacity of the wide-area circuit. It of¬ 
fers significant benefits for remote- 
branch routers* These benefits include 
reduced management complexity for pro¬ 
tocol routing tables and increased avail¬ 
able circuit capacity as a result of re¬ 
duced protocol bookkeeping overhead. 
When used with protocol filtering, blind 
packet forwarding can minimize unnec¬ 
essary traffic. Also, when blind packet 
forwarding is implemented in a frame- 
relay environment, large cost savings can 
occur becausei of a much lower require¬ 
ment for a base OR (committed infor¬ 
mation rate). 

Router Network Design Tools 

Few of the network design tools avail¬ 
able today let users predict network per¬ 
formance levels before making router 
purchase decisions. In addition, only one 
major partnership exists today between a 
router or IAP vendor and a network de¬ 
sign tool vendor, 

Wellfleet Communications and Make 
Systems have partnered to develop a de¬ 
vice library for Make Systems' Net- 
Maker network performance and con¬ 
figuration software product. NetMaker 
L2 will feature a device library for Well- 
fleet routers that the two vendors claim 
will lei network managers perform the 
following tasks: 

Assess the impact of network traffic 
loads. This lets the user determine router 
impact based on changes in traffic ar¬ 


rival rates, it does not, however, provide 
a general-purpose means to determine 
arrival rates or traffic distribution by 
packet type. This exercise is left to the 
user, who must determine optimal load¬ 
ing by means of an iterative trial-and- 
error exercise. 

Determine how routers will respond 
to failed links . This is generally per¬ 
formed by a mappi ng of rerouted traffic 
onto a subset of routers and links, with 
the objective of determining if lhe rout¬ 
ing infrastructure can safely handle the 
increased load. 

Ascertain how susceptible networks 
are to link failures* This is generally de¬ 
rived from a statistical analysis of a com¬ 
bination of circuit and router failures to 
determine relative failure rates within 
the network and the resultant impact on 
end-to-end connectivity. 

Validate network design decisions 
based on projected loads , sustainable 
forwarding rates by the various routers , 
projected error rates , and a sound un¬ 
derstanding of peak-to-ave rage packet 
ratios. 

Partnerships between router vendors 
and network design software vendors are 
a step in the right direction. Such part¬ 
nerships might enable network manage¬ 
ment data generated by a router to be 
easily integrated into design tools, there¬ 
by supporting trend and hot-spot analy¬ 
sis, as well as providing the basis for an 
effective accounting and charge-back 
scheme. 

However, even network design soft¬ 
ware based on extensive multi vendor de¬ 
vice libraries will not enable network 
managers to build internetworks with 
complete confidence unless they are to¬ 
tally aware of all the modeling assump¬ 
tions that are built into these software 
packages. These assumptions include dis¬ 
tribution of packet arrival rate, distribu¬ 
tion of packet service time at both the 
circuit and router levels, distribution of 
packet sizes, distribution of error rates, 
and relative independence of router ser¬ 
vice rates and times. 


Nick Lippis and John Morency are president 
and principal consultant respectively, at Strate¬ 
gic Networks Consulting, Inc. (Rockland, MA). 
SNCI provides custom network consulting and 
publishes the Internetwork Advisor newsletter. 
You can contact them on BIX c/o "editors , M 
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couldn't be recycled, as will be possible 
when it upgrades to frame relay. More¬ 
over, the company's growth is transform¬ 
ing the WAN's point-to-point topology 
into the more distributed one that is frame 
relay’s strong suit. 

Me Par la nd plans to transmit data col¬ 
lected by PC-based monitors on LANs at 
each power plant to the central Bethesda 
LAN. There are 10 plants now, and 10 
more are expected soon. A fat T1 pipe 
from Bethesda into the frame-relay “cloud" 
will enable headquarters to consolidate 
operations data from all these sites; they in 
turn connect into the cloud using skinny 
56-Kbps pipes. The point-to-point, leased- 
line solution would require a stack of 
routers and access cards in die Bethesda of¬ 
fice, and it would provide no redundancy. 
Frame relay requires only a single central 
router, which the remote sites can reach 
via multiple paths. 

If You Have ISDN, Use If 

At West Virginia University in Morgan¬ 
town, an FDD! (Fiber Distributed Data 
Interface) backbone links departmental 
LANs in 10 buildings. The sprawling cam¬ 
pus includes another 90 buildings that 
WVU cannot afford to connect with fiber 
or bridged Tl. Economics dictated low- 
bandwidth connectivity for departments 
located in these satellite buildings. While 
dial-up routers like Telebit's NetRlazer 
can use analog modems to link L ANs over 
ordinary phone lines, 9.6-, 14,4-, or 19.2- 
Kbps circuits—even with compression— 
can support only the most casual sort of 
LAN interconnection. 

WVU telecommunications engineer Jeff 
Fritz found a superior low-cost, low-band- 
width option: ISDN, C&M Telephone, 
which serves Morgantown, is part of Bell 
Atlantic, one of three regional Bell oper¬ 
ating companies with significant deploy¬ 
ment of ISDN (the other two are A meri¬ 
ted! and Pacific Telesis). Since 1990, the 
WVU campus has had flat-rate ISDN ser¬ 
vice. LANs in the satellite buildings con¬ 
nect to the FDD I backbone over ISDN 
lines using Combiner Ethernet bridges, 

A Tl line would cost about $700 per 
month, plus $12,000 for a bridge and the 
cost of aCSU/DSU (channel service unit/ 
data service unit). The ISDN alternative 
costs $40 per month for each line and 
$2100 for a bridge from Combinet that 
lashes together the two 6d-Kbps ISDN “B" 
(bearer) channels to create a 128-Kbps 
pipe. With compression, throughput sur¬ 
passes 200 Kbps, That's roughly the speed 
of a LocalTalk network. It's an order of 
magnitude slower than Ethernet, but an 
order of magnitude faster than an analog 
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Trapped In The Body Of This Tiny Se 


This is a story about a small computer engineered 
to be so dependable, you won’t think twice about 
trusting it with your mission-critical applica¬ 
tions. And to be this without filling a closet, 
much less a room. If you haven't 
thought of Compaq as an enterprise- 
critical platform before, we invite 
you to grab your bifocals and 
begin. (We'll be cramming a lot of information 
into this ad, which, given how much we managed 
to fit into our new servers, only makes sense.) 



If there's one thing we've learned working with our 
customers, it’s that you’re running more and more 
mission-critical applications on your network. And 
if your network goes down, your business goes 
down. All of which makes the introduction of the 
new Compaq ProLiant Server even more timely 


The ProLiant is a new family of affordable, high- 
performance, easy-to-manage servers engineered 
specifically to provide the high availability you 
need for mission-critical net works. We ’ve designed 
ProLiant in three different models, rangingfrom 
a single-processor configuration to a Jour- 
Penti urn processor model. 


Now, how can you be sure our server is truly a 
miracle and not a mirage? To begin 
with, there’s Full Spectrum Fault 
Management , provided by Compaq 
Insight Manager technology and 
software that continually monitors over 800 
aspects of the server's operating status. (For 
example. Drive Parameter Tracking checks IS 
hard-drive parameters.) All of this information 
is constantly gathered, analyzed and then used to 
prevent, tolerate or recoverfrom system problems. 

If the performance of a monitored component 
drops below a specified level, our unique Pre- 
Failure Warranty* kicks in. We'll 
actually replace a Compaq war¬ 
ranted drive or memory system 
free. Before it stops working. No 
downtime. Ringing cash registers. Happy boss. 


Still, no network’s perfect. In the unlikely event 
problems occur, our server exhibits remarkable 
tolerance. Every ProLiant includes Compaq- 
designed hot-pluggable drives. ProLiant Models 
2000 and 4000 come standard with advanced 
error-correcting memory and off-line backup 
processor features (whereby the server reboots 


automatically to a second processor). And, mosi 
notably, the Compaq Smart SCSI Array 
Controller together with the ProLiant Storage 
System ensures mission-critical data integrity. 
Should a network problem bring the servei 
down, the Rapid Recovery Systems of the 
ProLiant are designed to bring it back up. 





er Is A Mainframe With An Attitude 


Netware and other major operating systems. To 
get hooked up to your network operating system, 
simply call your dealer for an 
access code, enter it, answer a 
few questions, and leave. Minutes 
later say after you've enjoyed a 
cup of coffee and a jelly donut you 77 ref urn to 
find dn integrated OS fully installed and opti¬ 
mized for increased performance and improved 
management. And well keep you updated via 
CD when new operating system versions appear. 





For example , Automatic Server Recovery 2 
uses a historical record of server status and 
performance to perform dn dsronisJiin^ array 
of tasks. Like intelligently restarting the server, 
automatically correcting a variety of problems, 
and accessing a telephone pager to contact 
network administrators . 


By now you *d expect us to have rethought 
server setup, configuration and OS installa¬ 
tion, but you might be surprised by the 
results. In traducing SmartStart, a CD-ROM 
system that takes the headache out of getting 
your server up and running. ProLiant includes a 
CD-ROM drive and bundled CDs of optimized 


AndJinally, to accompany our new line of 
mission-critical sewers, we're introducing 
mission-critical support. With 
ProLiant, we new offer extensive 
analysis, installation and ser¬ 
vice through our CompaqCare 
System Partners, d select group of highly trained 
systems experts hacked by Compaq engineers. You 
can new choose 4-hour on-site warranty response 
upgrade** direct from Compaq. Again, there's 
our unique Pre-Failure Warranty. And, of course, 
all Compaq servers come with a 3 year on-site f 
warranty, and 7-day-arweek, 24-hour-a-day 
technical support. 

All in a surprisingly small boxfor not a whole Jot 
of money In fact, a DX2/66 Compaq ProLiant 
1000 starts at about $6000 { 

Which may help to exp/din the look your boss 
gives you when be hears how much money 
you've saved: stunned admira¬ 
tion: But you'11 get used to that. 

It goes with the territory, For 
more jn/ormdfion on the new 
Compaq ProLiant servers, or for the location 
of an authorized Compaq reseller near you, 

just call uj of 1-800-345*1518. If you'd 
like to receive model, feature and specification 
information immediately via jax, select the 
PaqFax option. Or, if you'd like that information 
even sooner, just turn the page. 

COMPAQ. 















The New Compaq ProLiant 
Mission-Critical Servers 



ProLiant 1000 ProLi ant 2000 ProLiant 4000 


High Performance Network Servers 

Processor 

Intel 486DX2 / 66 or 
Ptntium 60MHz 

Intel 486DX/50 or 
Pentium 66MHz 

Intel 486DX/50 or 
Pentium 66MHz 

Architecture 

TriFlex/PC 

One Processor 

TriFlex with up to two 
symmetric processors 

TriFlex with up to four 
symmetric processors 

Network Interface 

Up to 12 High-Speed Channels; NetFlex 2 with Packet Blaster Technology Standard 

Standard Disk Controller 

Integrated Fast SCSI-2 and Smart SCSI Array Controller (selected models) 

Storage Capacity 

S50MB 112GB 

1 nternal / external 

1050MB--140GB 

Internal / external 

1050MB 140GB 
Internal / external 

Typical Usage 

Departmental network 
services—primar i 1 v 
NetWare 

Departmental network 
application services— 
NetWare, NT and Unix 

Application services for 
preemptive downsizing— 
NT and Unix 

Transaction Rating 

SO-ISO TPS 

200-300 TPS 

300—400 TPS 

Estimated Starting Street Priced 

$6,000 

$8,900 

% 13,900 

Server Dependability and Availability 

Management 

Second-gene ration Compaq Insight Manager (standard) combines with innovative hardware 
design to constantly monitor, assess and report server health and performance 

Fault Prevention 

Insight Manager alerts you to server status changes in over 800 component parameters, 
allowing proactive server management backed by 3-Ycar Prc-Failure Warranty 

fault Tolerance 

Standard support For RAID levels 1,4,5; hot pluggable drives; on-line spare drive; 
off-line backup processor*; advanced F.GC RAM§ 

Fault Recovery 

Standard rapid recovery services automatically return server to lull operational status 
even in the event of a critical subsystem failure 

Simplicity, Ease of Ownership and Support 

SmartStart 

Standard CD-based intelligent hardware configuration and system software installation, 
providing simplified server configuration for NetWare, NT or Unix. (CD-ROM drive 
standard) 

System Warranty 

Free Three-Year, On-Site Limited Warranty 

Pre-Failure Warranty 

Three-Year, On-Site Warranty replacement of designated components that 
fall below preestablished thresholds 

4-Flour Warranty Response Upgrade 

Optional Three-Year On-Site Warranty upgrade to 4-hour response 

Technical Support 

Toll-free, 7 x 24 technical phone support from Compaq engineers 

CompaqCare System Partners 

Highly trained, dedicated, third-party professionals who provide systems maintenance and 
comprehensive technical support 

Quickfind/ PaqFax 

Proactive notification and delivery of new technical information/? x 24 fax response for 
updated specification, configuration and settings data 


COMPAQ 


0 199 i Cnmpt&q Computer Corporation. All rights reserved. Compaq. Registered U.S. Paten 1 and Tradem^rV Office, ftaUalit, Insight Majiiger anal SmartSbirt art trademarks of Compaq Computer Corporation. Protfuci nim« 
mcnltontd herein may be trademarks and^nt rrglsteted irukiturlu of rheir respective oojnparties. CompaqCirc is a servicemark of Compaq Computer Corporation. * Applicable Only to advanced ECC memory and disk drives running 
under Compaq IlM, IDA-2 or SMART SCSI Array controllers. ••Fee-based option supported under CompoqC*re and not |wri ni the Tlirre-Tfear On-Site Warranty. +Thi& service provided by Contracted Service Providers and may not 
he available in cerlairt geographic locations. Certain KStriouona and exclusions apply. Monitors, battery packs and certain options are covered by a one-year warranty For further detail* no our limited wArramy, contact the Compaq 
Customer Support Center. I Estimated U. S. reseller selling price, ictuaJ reseller pricing will vary, The Intel Irudde logo is a registered trademark of the Intel Corporation. § Models 2000 and 4 000 only. 
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modem—fast enough to feel to users like 
real networking. Remember, too, that 
ISDN communication is synchronous, 
Fritz says, so it carries a bigger data pay- 
load than does asynchronous traffic. 

X Window System programs that are 
intolerably slow over dial-up SLIP (serial¬ 
line IP) or PPP (point-to-point protocol) 
connections become usable over ISDN. 
There's no absolute threshold, but, notes 
Gerry Hopkins, staff manager for ISDN 
planning at Bell Atlantic, “At some point 
a difference in degree becomes a differ¬ 
ence in kind.” 

The availability of ISDN and inexpen¬ 
sive Ethernet bridging lets Fritz deliver 
the same class of service to selected users' 
homes. “I can use the bridge's filtering 
capability on the network side to send only 
EtherTalk and IP to my Mac at home," 
says Fritz. "By cutting out IPX and DEC- 
net LAT, I often get better!hroughput than 
some users on campus ” 

Ad hoc collaborations with other uni¬ 
versities are another intriguing application 
Fritz has explored. However, he laments 
the Balkanization of ISDN service in the 
U.S., which precludes the national and in¬ 
ternational connectivity available to Eu¬ 
ropean and Japanese users. 

Understanding Bandwidth Consumption 

WAN capacity will, for the foreseeable 
future, be a scarce commodity that users 
must carefully ration, LAN administra¬ 
tors, however, are ill-prepared to under¬ 
stand their bandwidth use—much less 
control it. “In the connection-oriented, de¬ 
terministic WAN environment,” says 
Frank Dzubeck, president of consulting 
firm Communications Network Architects 
(Washington, D.C.), “everything is mea¬ 
surable and tunable, and I can optimize 
my network. In the connectionless, non- 
deterministic LAN environment, I lack the 
tools to optimize." Steve Weidemann, who 
is assistant vice president for communi¬ 
cations planning at insurance, health care, 
and Financial services company CIGNA 
(Philadelphia, PA), similarly bemoans the 
lack of capacity-planning tools for inter¬ 
connected LANs. 

When LAN applications appear on 
WANs, it frequently spells trouble. Data¬ 
bases that are file-oriented rather than 
server-based are one major culprit, U.S. 
Generating's wide-area use of Superbase, 
which like any file-oriented database must 
pull entire data and index files through the 
narrow pipe, is a classic waste of band¬ 
width, “That's why we're moving to a 
Gupta client/server setup,” says network 
manager Ethan Wilansky. Restricting 
transmission to SQL queries and results 


can reduce traffic dramatically. (However, 
as databases grow, so do result sets.) 

Another culprit is E-mail, which Dan 
Gasparro, president of consulting firm Net¬ 
work Quality and Assurance (Chantilly, 
VA), jokingly considers “one of the pri¬ 
mary dangers to network health." Mes¬ 
sages themselves represent only a relative 
trickle of data, but the multimegabyte 
voice, video, and image files that desktop 
E-mail programs invite users to attach to 
their mail can wreak havoc. “We see the 
LAN segments that support mail servers 
getting hammered,” says Gasparro, “yet 
people canT figure out why their WAN 
bandwidth is being eaten up." 

Other consumers of bandwidth are even 
more subtle. Chatty LAN protocols that 
require back-and-forth acknowledgments 
on multiple layers are notorious abusers 
of WAN circuits. Network monitors that 
implement the RMON (remote monitor¬ 
ing) MJB (management information base) 
can also cause trouble, “SNMP is bad 
news on the WAN ” says DzubecL “Polls 
are constantly going out, and devices may 
respond by dumping 5 Mb of MIB data 
onto the network.'' He also cites software 
distribution, database replication, and im¬ 
age transfer as W AN application categories 
that are particularly bandwidth-hungry. 

Conservation Measures 

Client/server technology can be an excel¬ 
lent way to make better use of finite band¬ 
width, If you process data in place and 
transmit only results, the amount of data 


moving Lhrough a network can greatly di¬ 
minish. The client /server model does, how r - 
ever, locate responsibility for rendering 
data on the client's end of the pipe. While 
requests are small, the result sets returned 
to the client can be enormous. 

Ultimately, it makes most sense to locate 
data closest to its point of use. At Con Edi¬ 
son, New York City's electric utility, cus¬ 
tomer requests pour in from the five bor¬ 
oughs and Westchester County. Two years 
ago, all six offices accessed a central main¬ 
frame database. Today, each office has its 
own server. “The people serving Brooklyn 
do 99 percent of their work on the Brook¬ 
lyn server,” says Joseph Curtis, manager of 
office systems for Con Edison. “They 
rarely interact with Manhattan or Queens.” 
What happens when users need to cross 
borough boundaries? NFS (Network File 
System) cross-mounts among the servers 
create a kind of distributed file system that 
makes remote data accessible to local users 
in the infrequent cases where they need it. 

Within the realm of network manage¬ 
ment, there is an emerging class of tool 
that seeks to automate the migration of 
data to its point of use. “Novell's NetWare 
Management System takes a step in this 
direction,” says Dzubeck, “and DEC'S 
Polycenter does, too.” In principle, such 
tools, when mature, will minimize unnec¬ 
essary WAN traffic. 

In practice, ironically, they may also 
become yet another source of bursts as 
data flows like water in search of its level. 
“That's fine on the LAN ” says Dzubeck, 


ISDN Availability in the U.S. 



92 ‘93 94 

Percentage of lines with ISDN access ■ |g 

Percentage of lines with national ISDN access H H H 

* Percentage of lines with national ISOM access for 1993-1994 to be determined. 


The Baby Bells control access to most of the ISDN lines . This chart shows the projected ISDN 
penetration, both regionally and nationally. Many smaller localities are sewed by independent 
telecommunication companies, and their ISDN capabilities are not shown here , (Source: Bellcore) 
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‘‘but not across the wide area.” Another 
example of mass migration of data occurs 
daily, as 40 to 50 MB of Usenet articles 
roam the Internet en route to more than a 
million Unix machines. No one disagrees 
with the general proposition that data be¬ 
longs where you use it. But no one really 
understands the optimal trade-off between 
the benefits of local access and the costs of 
transmission (see the text box “Reducing 
Router Network Transmission Costs” on 
page 70). 

Other bandwidth conservation measures 
can be absurdly simple. Kindercare Learn¬ 
ing Center, a day-care franchise based in 
Montgomery, Alabama, decided to use 
CompuServe’s packet network to deliver a 
newly developed accounting application 
to each of its 1200 day-care centers. Users 
at multiple sites would share a 56-Kbps 
pipe into CompuServe’s cloud, which in 
turn reached a Hewlett-Packard RISC host 
in Montgomery. 

Kindercare had to determine how many 
56-Kbps lines to rent. That depended on 
how many sites could share a single line. 
During initial testing, screen painting and 
data transfer rates were far slower than an¬ 
ticipated. Why? A second round of test¬ 
ing on a prototype WAN revealed that the 


decorative borders and colorful text 
Kindercare’s programmer had added to 
make the application visually appealing 
were gobbling a startling share of the band¬ 
width. “Just by taking away the borders 
and the color, we were able to boost the 
number of users on a single line by up to 
40 percent,” says Roger Brunk, vice pres¬ 
ident of information systems for Kinder¬ 
care. His advice? “Prototype it!” If you 
don’t develop and test in a bandwidth-sen¬ 
sitive environment, it’s hard to produce a 
WAN-friendly application. 




PROTOCOLS 


Old World, New World 

The WANs that have for years carried 
worldwide corporate commerce use pro¬ 
tocols and equipment associated with 
IBM’s SNA. Recently, routed LAN inter¬ 
networks have appeared in parallel with 
the legacy SNA networks. “But with WAN 
tariffs eating up 80 percent of the inter¬ 
networking budget.” says Ken Miller, pres¬ 
ident of consulting firm Prism Networks, 
“the question becomes, ‘How can I merge 



3ft vma 


i-t 1SHIB/ 


a sks$ 


® sa* 






Hi 








$8> 






& mm m & 


MITSUBISHI 
V ELECTRONICS 










m 

NOVELL 

TOSHIBA 




viTtn 
8> B 








PRICES HARD TO MEET 


. HBflgS 


SERVICE HARD TO BEAT! World1 Wide Inquiries Promptly Filled 


my SNA net and my LAN internet?*” 

Not every large corporation faces this 
issue. At McGraw-Hill, according to 
Robert Alpaugh, the SNA network that 
funnels accounting data to headquarters 
hardly overlaps with the X.25 packet net¬ 
works that deliver McGraw-Hill informa¬ 
tion services to various units’ customers. 
“While the technology exists to combine 
some of these networks,” he says, “eco¬ 
nomics don't justify it.” At CIGNA, how¬ 
ever, where SNA and LAN internetwork 
topologies match up intimately, merging 
old and new networks is a front-burner is¬ 
sue. The only question is how to make it 
happen. 

Recent InterOp shows have featured a 
variety of solutions. Most are variations 
on the same theme: Encapsulate the SNA 
traffic inside TCP/IP. That’s easier said 
than done, given the strongly connection- 
oriented nature of SNA’s two link proto¬ 
cols, SDLC (synchronous data-link con¬ 
trol) and, in the token-ring environment. 
LLC2 (logical link control type 2). An¬ 
other obstacle is the broadcast-intensive 
nature of source-route bridging , the dom¬ 
inant method for connecting local and re¬ 
mote token-ring LANs. 

However, many experts think that router 
vendors will rally around data-link witch¬ 
ing. the SNA encapsulation technique built 
into IBM’s first multiprotocol router, the 
RS/6000-based 6611 Network Processor. 
In an SNA/token-ring environment, a 
router that implements data-link switch¬ 
ing issues and acknowledges periodic 
LLC2 tickle messages. 

This local termination, or spoofing , of 
LLC2 circuits prevents two problems that 
occur when the circuits stretch across a 
long-haul link: time-outs and congestion. 
Because the router violates the end-to-end 
integrity of LLC2, however, it must guar¬ 
antee delivery of packets using a higher- 
level protocol. TCP, which IBM’s 6611 
employs for this purpose, is the usual 
choice. 

In source-route bridging, token-ring sta¬ 
tions and bridges are both active partici¬ 
pants, and the work of routing is distributed 
throughout the network. Stations are re¬ 
sponsible for inserting route information 
into token-ring frames. They discover 
routes by broadcasting explorer frames 
that bridges transmit throughout a LAN 
internetwork. SNA encapsulation strate¬ 
gies seek to minimize this exploratory 
route-discovery traffic. 

Here too, data-link switching creates a 
fire wall between the local network and 
the enterprise network. The router main¬ 
tains a table that pairs the MAC (media 
access control) address of each token-ring 
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The new VEDIT PLUS 4.0 does New Version 
what no other editor can: Lower 

Price! 

Edit/Patch/Browse any Text/Data/Binary file up to 2 Gigabytes. 


I Unique multi-mode, multi-file editor handles any text, 
data or binary file up to 2 Gigabytes (2000 Megabytes). 

I Edit DOS, Unix and Mac text files, fixed and variable 
length data records. 

I Edit in ASCII, Hexadecimal, Octal or EBCDIC, or any 
combination of modes using a split screen. 

I Edit database (e.g. dBASE .DB), mainframe, Postscript, 
.EXE and other non-standard files. 

I Hyper-browse CD-ROM files. 

I Full featured program editor with flexible compiler 
support. Integrates tools from different vendors. Fully 
supports "make". 

I Convenient word processing and printing. 


New Features in VEDIT PLUS 4.0 

□ All new C-like macro language with over 200 powerful 
and flexible commands; complete set of numeric, 
relational and logical expressions; if-then-else, while, 
do-while, for and other flow control structures. 

□ Automatic conversions as files are opened and closed. 

Q Redo reverses the effects of Undo. 

□ Template editing. Over 100 cut & paste buffers. 

□ improved pattern matching and regular expressions. 

□ Improved multiple file and multiple window operations. 

□ Improved on-line help and mouse support. 

□ New technical support and user forum on CompuServe. 


e new VEDIT PLUS 4.0 is the result of 14 years of development 
d feedback from our 100,000+ users. We guarantee that it will be 
i fastest, most powerful, flexible, configurable and useful editor 
u have ever had. Try the new VEDIT PLUS risk free for 30 days. If 
u are not fully satisfied, return it for a full refund. 

ie World's Only Universal File Editor 

re, the editor you got from Microsoft or Borland can edit small 
it files, but that's about all. VEDIT can edit, view, patch, search/ 
)lace any file you'll ever encounter - database, mainframe, 
stscript, .EXE executable, binary, 

Plus it can quickly edit those 
0+ megabyte files for which no 
ler editor is fast enough. 

DIT edits data or binary files as 
artlessly as text files. Its secret is 
iredible speed, huge file capacity 
d special editing modes. 

e modes support DOS, Unix and 
ic text files, plus data files with 
ed or variable length records, 
splay modes include five ASCII 
)des, Hexadecimal and EBCDIC, or 
y combination in a split screen, 
ng lines can be scrolled or wrapped. 

jwerful Macro Language 

DIT PLUS'S new C-like macro language automates repeated editing 
erations, performs file translations and is ideal for "filters". It 
rmits "off-the-cuff" macros to be typed in and immediately 
ecuted; there is no compilation. 

e macro language is so powerful that just a few simple lines can do 
s same work as a tricky 100+ line C program. It can even interface 
the hardware and machine language routines. 

r example, the single command Search J3lock("thomas", 1000, 
IOO,WORD+COUNT+COLSET,4,20,4C) searches for the 4th 
currence of the word "thomas" in the block between file positions 
»00 and 4000, and columns 20 thru 40. 


Ultimate Programmer's Editor 

VEDIT has every advanced feature programmers expect. Multi-file, 
multi-window editing, search/replace with regular expressions, 
template editing, smart indenting, parentheses matching and block 
operations by character, line, file or column. When shelling out, the 
unique V-SWAP program swaps VEDIT, any TSR's and even network 
drivers out of memory in order to run the biggest compilers. 

You Already Know How To Use VEDIT 

With a user interface similar to the Microsoft and Borland editors, 

you will immediately be productive 
with VEDIT. Drop-down menus, hot 
keys, mouse support, optional scroll 
bars, context sensitive help and point 
& shoot file selection make VEDIT 
easy to use, easy to learn. Safety 
features include undo, redo, auto-save 
and optional backup files. 

The keyboard layout, unlimited 
keystroke macros and everything in 
VEDIT is easily configured. With over 
100 configuration parameters, you 
can fine-tune VEDIT to your exact 
needs and preferences. 

Installation Is trivial Only the 95K 
VEDIT.EXE is required (no overlays) 
and a full installation is only 600K. 


FREE Fully Functional Demo! 

Call 1-800-45-VEDIT 


VEDIT PLUS - DOS single user license: $149; DOS network 5 user 
license: $325; UNIX/XENiX, QNX: $285. Also VEDIT for DOS: $89. 

A fully functional demo of VEDIT PLUS and a shareware VEDIT Jr. are 
available on CompuServe and on our BBS. 

VEDIT is a registered trademark of Greenview Data Enc, 
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Political Primer for Enterprise Networks 


JOHN TIBBETTS AND 
BARBARA BERNSTEIN 


T he process of integrating LANs into 
WANs (wide-area networks) is dif¬ 
ferent for each company. In some places, 
LAN people want nothing to do with 
the wider enterprise: in others, they ea¬ 
gerly pitch their successful applications 
to other departments and lobby for ac¬ 
cess to company wide data. Some IS de¬ 
partments hang tough; others lose their 
self-confidence and capitulate to whole¬ 
sale downsizing. But everywhere, the 
underlying politics of tying grass-roots 
LANs into enterprise-wide WANs are 
fundamentally the same. Here are the 
hard truths about this process: 

Enterprise-wide 
distributed systems 
are your company’s 
best hope for the 
future. 

Companies that succeed in Lhe 1990s 
will be the ones that bring their staff, 
suppliers, customers, and business part¬ 
ners into direct contact. Massively dis¬ 
tributed information systems can elim¬ 
inate many levels of cumbersome 
bureaucracy and let the business respond 
quickly and flexibly to emerging op¬ 
portunities. 

These systems take advantage of the 
skills and initiative of people throughout 
the organization. They pul the marvelous 
power of PCs and LANs at lhe service of 
enteiprise-wide strategies, A finely luned 
distributed system lets every bit of data 
and function find a home at the appro¬ 
priate level in the organization. Enter¬ 
prises that remain rigidly centralized, or 
that downsize indiscriminately, will fail. 


easily. In the future* the two cultures 
will have to work cooperatively, over¬ 
coming their mutual suspicion and rec¬ 
onciling two different sets of values. 
LANs have emerged among small 
groups of like-minded people (LAN ap¬ 
plications are much more like upsize 
PC applications than like downsize 
mainframe applications), where the car¬ 
dinal values are quick development, high 
functionality, and access to resources. 

WAN culture, on the other hand, has 
evolved to serve the needs of a large 
and extremely diverse set of users. Se¬ 
curity, data integrity, and highly scal¬ 
able performance are what count here. 
Each side imagines everything it values 
and has worked for going straight to hell 
when the other side—that slow-mov¬ 
ing, obstructive, arrogant glass house; 
those adolescent, irresponsible, arrogant 
hackers—starts messing around with 
their applications. 

The imperial 
glass house is 
finished. 

Mirny IS organiza¬ 
tions deserve their 
reputation for stodgy high-handedness. 
They w ill never strike up a working re¬ 
lationship with the LAN administrators 
in their organization unless they ac¬ 
knowledge that the balance of power 
has shifted. People in the departments 
are happily building applications and 
wouldn’t mind continuing to do so. The 
glass house has to plan and execute a 
strategic retreat. Redefine your job in 
the organization. Promote yourself as 
the maintainer of resource servers for 
departmental client/server applications, 
rather than trying to remain die exclusive 
provider of computing services to end 
users. 





Putting these 
systems in 
place will upset 
many people. 


fn most companies, two different infor¬ 
mation-processing cultures coexist un¬ 



To rebuild 
credibility, iS must 
get out in front on 
new technologies. 


Being the high priest of the IBM main¬ 
frame doesn't count for much these 


days. Wave after wave of new technol¬ 
ogy is sweeping the industry. The peo¬ 
ple a company pays to specialize in in¬ 
formation systems ought to be as up to 
date on client/server, distributed trans¬ 
action management, even object-ori¬ 
ented technology, as your average com¬ 
puter magazine reader. This means 
more than taking a crash course in Vi¬ 
sual Basic or SQL Server; it means the 
development of a forward-looking, 
open-minded enthusiasm for new ideas. 
The function of the glass house is basi¬ 
cally conservative, but technologically 
you should be anything hut. Attract in¬ 
terest among the LAN administrators 
in your WANs by offering them exper¬ 
tise and cooperation. 

LAN people do not 
understand many 
important things 
about enterprise 
computing. 

IS professionals go justifiably crazy 
when people who have built an order- 
entry system in Powersoft’s Power¬ 
Builder think they can now run a com¬ 
pany. Enterprise-wide systems are not 
just big LANs. 

People who have learned computing 
at PCs and LANs have little conception 
of the complex issues that arise when 
millions of transactions, thousands of 
users, a mission-critical function, and 
crucial data are involved. Have some 
humility about issues like security, in¬ 
tegrity, scalable performance, and large- 
scale manageability. 

Don’t expect the 
organization to 
keep its hands off 
important 
applications. 

Once your application expands from a 
pet project to a corporate asset, you can’t 
expect the organization to jost leave you 
alone. If your application is important to 
the business—and we’ve never met a 
LAN designer who would say his or 
hers wasn’t—the enterprise has to ex- 




re BYTE DECEMBBR 1993 








Cover Story 


ert same control over it. They may want 
to expand it to other departments in the 
company. They may need to keep it in 
conformance with policy guidelines you 
doiTt know anything about—new laws, 
EPA requirements, or a management de¬ 
cision that frankly is none of your busi¬ 
ness. 

The organization has to make sure 
your application keeps working. Would 
you want your paycheck processed on 
a LAN application that’s not docu¬ 
mented, not backed up, and not secure? 
If a company is cavalier enough to leave 
unduplicated crucial business functions 
and data in the hands of ad hoc archi¬ 
tects out in the departments, on machines 
that anybody with a screwdriver could 
bring down, you certainly don’t want to 
work there. 



Workgroups can 
either work with 
IS or turn into IS 
themselves. 


As LAN applications get larger and 
more ambitious, their overhead grows. 
They need archiving, management, ver¬ 
sion control, documentation, and even 


esoteric disaster planning. It becomes a 
full-time job, one you probably donT 
want to do. 

Luckily, full-time people in the IS de¬ 
partment have experience with this sort 
of thing. Approach them and ask for 
their help. In exchange, offer them your 
cooperation. After that, you can con¬ 
centrate on designing buildings or sell¬ 
ing products or planning employee ben¬ 
efit packages or scheduling shipments 
or whatever your department is supposed 
to be doing to move the business for¬ 
ward. 


on database-stored procedures or trig¬ 
gers that are written in highly propri¬ 
etary, vendor-specific languages. The 
upshot is that business function has to 
live forever where it was born, and the 
system loses an important tool for fine- 
tuning applications. The flexibility to 
move function around—up to the en¬ 
terprise for trust reasons, down to the 
business unit for performance reasons— 
is one of the strengths of distributed sys¬ 
tems. This means open architectures on 
both sides. 

Negotiation is the 
best course. 

Companies must face 
these ugly issues head- 
on. LAN and WAN 
people should start talk¬ 
ing to each other. Avoiding each other 
only makes things worse. Neither side 
need feel like the victim of a fiat from 
above or an uprising from below. Each 
side comes to the bargaining table with 
many chips. They should strike simple, 
com monsense bargains that balance the 
interests of empowered business units 
with the interests of the enterprise as a 
whole. 

Be sure that you make any bargains 
you decide on specific: You back up and 
store our LAN data, and we'll use your 
procedures for updating the database. If 
the departmental folks are afraid that 
they will be forced to purchase expen¬ 
sive equipment, or of losing access to 
their own connections, this is a topic for 
negotiation. If IS feds strongly about 
getting LAN applications to standard¬ 
ize on its data-administration policy, 
they can make it part of the deal. 



Proprietaiy 
approaches 
have to go. 

IS has for years 
taken the rap for 
using the proprietary MVS operating 
system. But LAN applications are even 
worse. Client/server development relies 


John Tibbetts and Barbara Bernstein are part¬ 
ners in the San Fran cisco-based consulting 
firm Kinexis, which specialises in distributed 
computing, computer architecture, and applying 
object techno fogy to communications systems. 
They are the authors o/Building Cooperative 
Processing Systems (John Wiley & Sam) and 
are at work on a new book on open distributed 
systems. You can reach them on BIX c/o edi¬ 
tors or on the Internet at KINEXIS@MCI- 
maiLcam . 



device with the IP address of the device’s 
access router. Once these mappings are 
established, the router can respond locally 
to explorer frames without broadcasting 
them onto the WAN. 

** Every router vendor has added his own 
twist [to SNA encapsulation],” says Frank 
Dzubeck, “but IBM’s data-link switching 
looks like it will be the definitive encap¬ 
sulation method.” Prism’s Miller agrees, 
but he expects that users will proceed cau¬ 
tiously because “people are scared to death 
to run their SNA net in a mode that’s not 
reliable.” 

SNA’s need for deterministic response 
time is one cause for concern. Router ven¬ 
dors address this issue by attempting to 
prioritize the SNA traffic on a mixed-pro¬ 
tocol WAN. They do this in proprietary 
ways, however, and there’s no clear stan¬ 
dard on the horizon. For George Chris- 
man, manager of electronic communica¬ 
tions at Texas Instruments (Plano, TX), 
that’s a showstopper. “One of the barriers 
to collapsing the net [merging SNA and 
LAN internetworks], and the reason we 
have moved slowly, addressing only lo¬ 
cations with little SNA traffic, is that the 
prioritization capability in existing bridge/ 
router products is not mature.” 

For some businesses, the formidable ob¬ 
stacles to SNA/internetwork integration 
spur the decision to drop SNA altogether. 
“People should build networks around ap¬ 
plications, not protocols,” says Gasparro, 
When one of his clients opted to move 
from an IBM 3090 to Unix to take advan¬ 
tage of more flexible and powerful appli¬ 
cations, Gasparro, the network integrator, 
was elated. “We were having 10 engineer 
around SNA on the LAN side,” he says, 
“so we were glad to cut it loose.” Another 
client, struggling to cram SNA, IPX, and 
TCP/IP traffic into a single leased-line 
link, is also reconsidering its dependence 
on the mainframe, an attitude Gasparro 
calls “healthy.” 

When LAN Protocols Meet the WAN 

Walk into any corporate office, and you’ll 
likely find a diverse population of desk¬ 
top computers. As users join PCs, Macs, 
and Unix workstations to departmental 
LANs, the list of network protocols in cir¬ 
culation grows longer. Inevitably, there is 
pressure to cross-connect these environ¬ 
ments. Mac users run Apple’s MacTCP, 
and PC users run FTP Software’s PC/ TCP 
or Sun’s PC-NFS, to establish terminal 
sessions with a Unix system or reach its 
file, print, or database services. The same 
PCs are likely using IPX to connect to Net¬ 
Ware servers or, maybe, NetBEUI to reach 
LAN Manager, LAN Server, Windows for 
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mizes your PC’s performance. 



Want to see a 
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The OverDrive processor 
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Plus, the OverDrive processor is 
easy to install. Depending on your 
system, you can either plug it into 
the OverDrive socket or swap it with 
your original microprocessor, No 
problem. 

To get a better idea of how the 
OverDrive processor boosts perfor¬ 


mance of your software, call 
1-800-354-3112, Ext. 5719* for a free 
demo disk. It could be the greatest 
show on earth. 
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Workgroups, or Windows NT machines. 

This proliferation of protocols is, first 
and foremost, a logistical nightmare for 
LAN administrators. The protocols all 
have their own logical naming or ad¬ 
dressing schemes, so multiprotocol clients 
require multiple configurations. While 
memory-constrained and less-th an-robust 
Windows or Mac workstations can usu¬ 
ally manage to multiplex protocols, the 
processing burden they must shoulder can 
be taxing. 

WAN managers inherit these troubles, 
compounded by others that arise when 
broadcast-happy or unroutable LAN pro¬ 
tocols find their way onto the WAN. 
‘These protocols do not survive well in 
the harsh WAN environment,” says TFs 
Chrisman. AppleTalk's RTMP (routing 
table maintenance protocol), for example, 
requires routers to exchange tables every 
10 seconds, a behavior that is tolerable on 
LANs but deadly on WANs. 

A newer protocol, AURP (AppleTalk 
update-based routing protocol), minimizes 
such exchanges but is not yet widely used. 
Another alternative, encapsulation of Ap¬ 
pleTalk within IP, has for years been a 
mainstay of wide-area AppleTalk net¬ 
working. But as WVU’s Fritz points out, 
‘'If you've ever tried IP tunneling, you 
know it's no fun at all.” He prefers Ether¬ 
net when it is an option. 

NetWare's SAP (service advertising 
protocol) is another notorious offender. 
Once a minute, NetWare servers issue SAP 
broadcasts that enumerate available ser¬ 
vices. The small payload of NetWare's 
IPX transport protocol (576-byte packets), 
and its habit of acknowledging delivery 
of each packet, further compromise Net¬ 
Ware's utility on the WAN. 

Tools are available to alleviate these 
problems. Novell offers an NLM (Net¬ 
Ware loadable module) that can filter 
SAPs, and many router vendors support 
SAP filtering as well. You can also retro¬ 
fit NetWare 3,11 to accommodate both 
large IPX packets (up to 4 KB) and bursts 
of packets; large-packet IPX and burst- 
mode IPX come standard with NetWare 
4.0. However, administrators must enable, 
configure, and monitor the operation of 
all these features. 

Novell realizes Lhat tinkering with IPX 
is a stopgap solution and is pursuing sev¬ 
eral alternatives. Running NCP (Netware 
Core Protocol) over TCP/IP, something 
Novell demonstrated at the Fall '93 In- 
terOp, is one option many administrators 
find intriguing. Even if that setup performs 
well, however, full use of it will require 
conversion of IPX-specific applications to 
the TCP/ IP sockets interface. Separately, 


“Duplication of 
names and network 
numbers is my most 
serious problem.” 


—Jim Curry t 
senior LAN specialist, 
McGraw-Hill 


Novell is developing a new rout¬ 
ing protocol, NLSP (NetWare 
link services protocol), intended 
to remedy IPX's WAN defi¬ 
ciencies. 


Hie Truth About Wide-Area NetBIOS 

NetBEUI, the transport protocol used by 
LAN Manager, LAN Server, Windows for 
Workgroups, and Windows NT, presents 
its own peculiarities. NetBEUI isn't rout¬ 
able, a fact that greatly inconveniences 
many applications that use NetBIOS and 
that need to communicate over WANs. 

While unrouiability is often attributed 
to NetBIOS itself, however, NetBIOS in 
fact is just an interface layered on top of 
transport protocols that may or may not 
be routable. NetBEUI isn't routable, but 
TCP/IP, XNS, and X.25 are, and NetBIOS 
can run on all these protocols. Microsoft's 
LAN Manager and Windows NT, for ex¬ 
ample, can use NetBIOS over TCP/IP for 
WAN communication. Using a table that 
maps NetBIOS names to IP addresses, 
these products can extend NetBIOS ses¬ 
sions across the routed IP internetwork to 
remote partners. 

Performance Technology’s Powerbridge 
offers even more flexibility, joining Net¬ 
BIOS LANs that may in fact use differ¬ 
ent transports—for example, LANtastic 
and NetWare (with Novell's NetBIOS em¬ 
ulation). While the company has discon¬ 
tinued the X.25 version of Powerbridge in 
the U.S. due to lack of demand, April Sys¬ 
tems (Solna, Sweden) continues to devel¬ 
op the product under the name XPORT 
and to market it in Europe, where private 
X.25 is popular. 

Jonathan Schmidt, vice president and 
chief technology officer at Performance 
Technology, recently visited Sweden, 
where he found XPORT being used na¬ 
tionwide to connect LAN Manager net¬ 
works in OK Petroleum's 550 gas stations 
to LAN Manager and LAN Server net¬ 
works in the home office. "By simply 
relaying the NetBIOS API across the wide- 
area link,” says Schmidt, "XPORT elimi¬ 
nates ping-ponging and can buffer large 



blocks of data without violating any of the 
lower-level protocol dependencies or time¬ 
outs often encountered when stretching 
LANs across slow links." 

LAN Manager's NetBIOS-over-TCP/lP 
and XPORT's Net BIOS-over-X.25 both 
rely on static lables of NetBIOS names. 
Administrators must agree which names 
to publish across the internet¬ 
work and must maintain the 
lists accurately over time—a 
difficult task in very large net¬ 
works. Boeing, with 6000 LAN 
Manager nodes running Net¬ 
BIOS-over-TCP/IP on a WAN, 
needed a more dynamic way to 
handle this name-to-address 
mapping. The company solved 
the problem with Network Telesystems' 
NetBIOS Name Server, an OS/2-based 
product that maps NetBIOS names to IP 
addresses on the fly. “People make the 
mistake of thinking lhat Microsoft's LAN 
Manager can solve their wide-area net¬ 
working problem right out of the box," 
says Tim Gelinas, who worked on the Boe¬ 
ing implementation and is now vice pres¬ 
ident of engineering at Spry, a Seattle, 
Washington, vendor of Windows net¬ 
working applications. “But you have to 
add a lot of intelligence to Microsoft's 
Net BIOS-over-TCP/IP to make it a work¬ 
able solution." 

The NetBIOS Name Server also ensures 
efficient distribution of NetBIOS data¬ 
grams over a TCP/IP WAN. John David¬ 
son, president of Network Telesystems (a 
newly formed Ungermann-Bass spin-off 
located in Santa Clara), points out that 
NetBIOS applications rely on names not 
only to establish sessions, but also for the 
more frequent purpose of sending data¬ 
grams to individuals or groups. The Net¬ 
work Telesystems' datagram delivery ser¬ 
vice ensures that a datagram addressed to 
a remote group fans out to the group mem¬ 
bers. 

NetBIOS is not the WAN-impaired un- 
routable protocol it is commonly misrep¬ 
resented to be. It is, instead, simply a net¬ 
work API that relies on a distributed name 
table. And there are ways to spread those 
names across a routed internetwork. 


m 


MANAGEMENT 


Names and Addresses 

With the growing popularity of TCP/IP 
comes increasing strain on its limited ad¬ 
dressing scheme. A TCP/IP address is a 
32-bit quantity, so there are more than 4 
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The New Generation 21" Monitor. 
Incredible Performance. Incredible Price. 


ViewSonic continues its advancement into the future with thcpower-' 
ful and fid I-featured ViewSonic 21. This flat square 21“ monitor offers 
a picture-perfect image with unsurpassed clarity and brightness. 

Designed for the discriminating user the ViewSonic 21 offers some 
incredible features including an ultra-fine 0.25mm dot pitch, resolu¬ 
tion up to 1,600 x 1,2S0 non-interlaced and a maximum refresh rate 
of 152Hz> It also has a double dynamic focus gun which provides a 
crisp focus even in the corners. 

ViewSonic has added the A RAG ' coating to reduce annoying screen 
glam and ViewMatch a color control system that tunes colors to 
closely match printer output. Its two page display makes this monitor 
the perfect choice for all windows, 3-D graphics and CAD/CAM 
applications. 


AlTof this for a suggested list of only $2,399? 1 mbelievable, but true. 
ViewSonic has indeed come up with another incredible monitor, in 
fact. \AR Business ranked ViewSonic as the ' first place*' monitor com¬ 
pany (Products and Business Features.) in a survey of high resolution 
monitor companies. 

The ViewSonic 21 meets MPR-II certifications for low radiation and is 
backed by a three year limited warranty*. Call 800-888-8583 or 
visit your dealer today for information on the full line of ViewS^pic 
monitors, 

* 

Welcome to the New Generation. 

21)480 Business Pkwv Walnul, CA 91 W 
Tel. (|09) Fax 
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TCP/IP Addressing 

Tcp/ip addresses consist of 32 bits, traditionally divided into four 8-bit parts. A typical 
address might read as: 

12 3 4 

123 * 203 54 .117 

One address in each segment of the address should be reserved for a broadcast address. 
If you are independent from the Internet, you can divide the 32-bit structure any way you 
want, like: 

• 8 bits i&ss one address: 255 addresses for the company 

• 8 bits less one address: 255 addresses for buildings within each company 

• 8 bits less one address: 255 addresses for departments within each building 

• 8 bits less one address: 255 addresses for devices (host IDs) within each department 

Tlie sample address above, therefore, might represent a server U17] in the shipping de¬ 
partment (541 m the warehouse (2031 of an XYZ subsidiary (1231 of the enterprise. It could 
even be: 

• 10 bits less one address: 1023 addresses for organizations 

• 10 bits less one address: 1023 addresses for departments within each organization 

• 12 bits tess one address: 4095 addresses for devices (host IDs) within each department 

where the segmentation does not align with octets (net an intuitive division of the 
nnn.nnn.nnn.nnn address notation]. 

When you connect to the Internet, you lose some of that freedom because you have few¬ 
er bits to yourself. If you represent an entire region of the world or a very large network (e.g., 
MILNET or ARPANET), you might receive a class A network address; if the domain that you 
administrate is a country or an enterprise, you may receive a class B address; if you're a 
small organization, you may receive one or more class C addresses: 


Class Addressing Number of Host ID 

form networks in addresses 

_ _ the class _ 

A Gnnnnnnn hhhhhhhh hhhhhhhh hhhhhhhh 128 16 >777 t 216 

B lOnnnnnn nnnnnnnn hhhhhhhh hhhhhhhh 16 P 384 65,536 

C HOnnnnn nnnnnnnn nnnnnnnn hhhhhhhh 2,097,152 256 

n: network address bit 0: fixed 
h: host ID address bit 1: fixed 

Remember that you must reserve one address in each of your addressing partitions for a 
broadcast address, Some addresses are reserved for special use by the TCP/IP protocol (e,g., 
127.0.0*1 is for loopback to the local machine)* 


billion avaj[able addresses. But the hier¬ 
archical structure of the addressing sys¬ 
tem is wasteful and inflexible. Merrill 
Lynch, like many businesses, has regis¬ 
tered one of the 16,384 class B address¬ 
es, which entitles it to assign 65,536 host 
IDs, While it’s possible to subdivide that 
population of host IDs into subnetworks, 
it T s tricky to balance the allocation of bits 
between subnetworks and hosts. Once you 
make that decision, you must live with it 
(see the above text box ‘TCP/IP Address¬ 
ing"). 

“There are plenty of addresses, 5 ' says 
Laurence Sikon, vice president of tech¬ 
nology strategies at Merrill Lynch, “but 


when you try to partition in a way that cor¬ 
responds to your organization, you find 
that you rapidly run out of subnets,” Log¬ 
ical limitations become physical limita¬ 
tions, and you must bridge or route be¬ 
tween subnetworks. TCP/IP enforces a 
strong relationship between logical and 
physical components. That means LAN 
managers who relocate equipment need to 
do a Jot of work. 

Managing address allocation is a daunt¬ 
ing problem, “TCP/IP isn't that clean on 
the administrative side,” says Joseph Cur¬ 
ds. “There are a bunch of tools, but not 
necessarily any directions on how to use 
them.” The best solution is to delegate the 


work to LAN managers and define rules by 
which they pick addresses for subnetworks 
and devices. 

For example, George Chrisman has al¬ 
located a class B address for all TPs Eu¬ 
ropean operations. The European admin¬ 
istrators handle Uieir own subnetworks, TI 
maintains a very structured audit process, 
and conflicts must in general be resolved. 
If the company acquires a unit with pre¬ 
existing connections to the Internet, how¬ 
ever, an exception can be made. 

Address conflicts can affect all net¬ 
works, not just TCP/rP networks. “Dupli¬ 
cation of names and network numbers is 
my most serious problem” says Jim Curry, 
senior LAN specialist in McGraw-Hill’s 
network services department. Both Ap¬ 
pleTalk and NetWare, for example, re¬ 
quire not only unique names for worksta¬ 
tions, printers, and servers, but also unique 
numbers for cable segments. Conflicts 
arise when existing AppleTalk or NetWare 
LANs join the enterprise WAN. Curry 
plans to use a Lotus Nates conference to 
help sort things out. Nates will let people 
post planned changes to the larger group, 
which might be affected by them. 

AtTI, where mainframe access involves 
120,000SNA LU (logical unit) addresses, 
Chrisman has reduced the labor-intensive 
and error-prone manual procedure for 
maintaining the address tables to a rnail- 
enabled work IIow. “Using our own elec¬ 
tronic forms, along with C and C++ tools, 
we've managed to automatically build 
these tables,” he says. A similar technique 
provides semiauiomated address registra¬ 
tion for TCP/IP, A user with a new Sun 
workstation, for example, mails a request 
for an IP address to a server-based appli¬ 
cation that dispenses the address. 

Network protocols that identify users, 
devices, and services by name—IPX, Net¬ 
BIOS, and AppleTalk are examples—po¬ 
tentially offer much more flexibility than 
TCP/IP. That’s why IPX remains strategic 
for Merrill Lynch, says Sikon, 

Even more strategic for the company is 
Banyan Vines, which leads all other net¬ 
work operating systems when it comes to 
naming services. Its renowned global di¬ 
rectory, StreetTalk, now in its third gen¬ 
eration, is enabling Merrill Lynch to ex¬ 
pand its WAN in an orderly fashion. The 
company's Vines network has grown from 
1000 to 3500 nodes in the past year and a 
half, according to Matthew Bernick, net¬ 
work administrator for Merrill Lynch’s 
Operations, Systems, and Telecommuni¬ 
cations Division, He expects that Vines 
will encompass most of the firm's 30,000 
employee workstations within the next few 
years. continued 
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ABetter 

Basic 

New CA-REALIZER 2.0 Beats Visual Basic 3.0. 


Compared to Visual Basic 3.0, 




CAREALIZER 


CA-REALIZER' 2.0 is half the cost and 
twice the product. 

CA-REALIZER is already 
the easiest, most powerful 
BASIC for Windows and OS/2, 
and with version 2.0 it’s even 
better. No one can match our com¬ 
bination of features, ease of use, and 
price No one can make it easier to port 
your applications from QuickBASIC, and 
no one can make it more fun to develop for Windows and OS/2. 

CA-REALIZER also comes with a huge array of powerful, 
plug-and-play tools like spreadsheets, charts, text editors, animation, 

graphics tablets 
and database 
forms, along with 
many features 
other BASICS don’t 
offer. Arrays are 
re-dimensioned 
and processed 
automatically 
Algorithms can 
be written as 
formulae instead 
of complex looped 




BGl 


expressions. 

Once an applica¬ 
tion is complete, 
compile it into a 
stand-alone 
OS/2 or Windows 


application and distribute it royalty-free with the run-time module 
that’s included. And you can generate an installation disk with the 
push of a button. 

PC Computing said, “No other 
Windows BASIC can match it for power 
and breadth of features." 

At $99, no one can match our price either, and it includes our 
award-winning Windows report writer absolutely FREE. 


Only CA-REALIZER Gives You All Of This: 


• Develop for Windows and OS/2 

• Create and save libraries of pre-coded and formatted controls dynamically 
from within REALIZER 

• Use any standard Windows and OS/2 custom control in FormDev 

• Integrated Programmable Application Tools such as Charts. Spreadsheets. 
Text Editors. Graphics, Animation, and a Scheduler 

• Easy migration of QuickBASIC applications to Windows and OS/2 

• Import/Export Of 1-2-3, Excel. CA-Supercalc, CA-Compete! & Xbase Files 

• Interactive WYSIWYG application design 

• Generation of user accessible & modifiable BASIC code 

• Full support for DDE and DLLs 

• Instant database forms from DBF files 

• Dynamically expandable multi-dimensional arrays with a full range of 
array and matrix operators and functions 



Call 1-800-225-5224, Dept. 25500 
Today Or See Your Local Dealer. 

This offer is itc h * 

good for a limited 1EK 

time only Call today and find out how Associates 

much better BASIC can be. Software superior by design. 



New CA-REALIZER2.0 

•5> Computer Associates International. Inc.. Islandia. NT 11788-7000. All product names referenced herein are trademarks of their respective 
companies Cost comparison based on Visual Basic Release 3.0 Suggested Retail Price. PC Computing quote appeared 10/91. pg. 90. 
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And this is the power behind it. 


Meet the first PowerPC-based RISC System/ 6000 . 


It’s more than an introduction. It’s 
a revolution. The price/performance 
leader of UNIX® systems—IBM’s RISC 
System/6000®—has joined 
forces with the most exciting 
chip ever created—the new 
PowerPC 601—to create 
the POWERstation™ 250. 

The 250 sets a new standard 
for entry performance—and 
price/performance. For your 
business, it means answers at 
lightning speed, from 
accounting to engi¬ 
neering to application 
development. In fact, 
there are thousands of 
proven Applications for the com¬ 
mercial-strength AIX/6000™ operat¬ 
ing system. We’re also delivering the first 


complete DCE for advanced client/ 
server solutions. And we’ve brought 
technologies like multimedia and 
object toolkits to the RISC domain. With 
Wabi™ you’ll run Windows™ 
applications at blinding 
speed. Macintosh programs too. 
And there’s more. We’re also 
launching POWER 2 ,™ the 
industry’s most powerful RISC 
technology, in the new 
POWERserver ™ 990—deliver¬ 
ing unprecedented pro¬ 
cessor peformance.The 
future will see IbwerPC 
and POWER2 technol¬ 
ogy in everything from 
notebooks to supercomputers. If you’re 
ready for a real change of pace, call 


1800 IBM-6676, ext. 669 today. 
Power for a new age. 



RISC System/6000 


IBM 25T 

HP® 715/33 

DEC™ 300L 

Price SPEC'“inl92 

$9,390 626 

$9,990 24.7 

$7,920 45.9 

Cost/SPECin(92 

$150 

$404 

$173 

IBM 990 

$147,800 

126.0 

$1,173 

HP 160 

$136,530 

82.0 

$1665 

DEC 4000/610 

$131,728 

94.6 

$1,392 
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Monitoring and Controlling the WAN 

Local problems become global problems 
when you join LANs to create a WAN. 
Sadly, the tools available to monitor and 
control local networks work poorly, if at 
all, when applied to global networks. A 
remote device or service that is malfunc¬ 
tioning can be inaccessible for all sorts of 
reasons. The network might be opaque be¬ 
cause network monitors can't see past 
routers or because a telecommunications 
provider owns it. Device management pro¬ 
tocols are often proprietary, and the most 
open ones typically confine themselves to 
the TCP/TP components of a network. 

The proliferation of SNMP agents 
means that, in principle, you can monitor 
and control routers, bridges, hubs, and 
even UPSes (uninterruptible power sup¬ 
plies). In practice, that’s easier said than 
done. Pinpointing the location of a prob¬ 
lem—which may be on a local or remote 
LAN—is tricky. And because MIBs are 
vendor-specific, there’s achicken-and-egg 
problem: You may not know which tool to 
deploy, or where to point it, until you've 
located the problem device the tool was 
supposed to help you locate. 

Every WAN manager dreams of a single 
tool that enfolds all the protocols and de¬ 
vices found on a typically heterogeneous 
WAN, Unfortunately, no such tool exists. 
Fault isolation, traffic-flow control, and 
configuration management are tasks that 
can seldom cross equipment or protocol 
boundaries. However, WAN management 
systems like Network Managers 1 NMC 
Vision and NetLabs/Manager are moving 
in the right direction. 

These products feature a three-tiered ar¬ 
chitecture thaf s becoming standard for 
modern network management systems: 
agents that perform vendor-specific mon¬ 
itoring, a central database to which agents 
report, and console applications that en¬ 
able users to interact with the network by 
way of the database. NMC Vision has ex¬ 
ceptionally broad support for management 
protocols, including SNMP, CMIP (com¬ 
mon management information protocol), 
DME (distributed management environ¬ 
ment), and CORBA (common object re¬ 
quest broker architecture). 

Just managing the devices on the net¬ 
work is not enough. Tfs Chrism an says 
WAN management needs to extend be¬ 
yond hardware to operating systems and 
applications. ( Tm spending a million dol¬ 
lars this year building SNMP proxy agents, 
trying to strengthen my management ca¬ 
pability in the client /server environment,” 
he says. “It disturbs me to have to spend 
my own dollars on this. 11 


Passing the Buck 

You donT necessarily have to become a 
telecommunications expert to operate a 
WAN, When you buy connectivity from 
AT&T, Sprint, MCI, British Telecom, or 
another provider, you can buy the man¬ 
agement of it as well. Nordstroms, a chain 
of department stores in the Pacific North¬ 
west, buys full LAN-to-LAN service from 
its supplier, MCI. While Nordslroms re¬ 
ceives detailed reports on traffic flow and 
bandwidth utilization tor its 20 linked sites, 
this information is superfluous. MCI han¬ 
dles all the management worries. 

Dean Witter, the financial sendees com- 


“I’m spending a million 
dollars this year building 
SNMP proxy agents.” 


—George Chrisman, 
manager of electronic 
communications, 
Texas Instruments 


llw/'S’ 


pany, similarly outsources 
all its WAN services to Ad- 
vantis (Schaumburg, fL). 

The Dean Witter network 
people just have to manage the company’s 
own LANs. Advantis takes care of every¬ 
thing else, including the routers. 

If you use a service provider, though, 
if s important to understand exactly what 
you're buying. When Allied Signal went 
with WilTef s frame-relay service to con¬ 
nect plants in Tennessee and South Car¬ 
olina to its South Bend, Indiana, head¬ 
quarters, the any-to-any topology that 
frame relay can support was an attractive 
feature. “We thought we could connect all 
sites to one another/' says Kevin Devine, 
network analyst with Allied Signal, “hut 
what w r e found was that you have to pay 
for each PVC [permanent virtual circuit], 
so, in the end, we configured the PVCs in 
a star because that was cheaper/ 1 




WAN Meets LAN 

Some of the toughest problems aren't the 
technical ones: They are problems of un¬ 
derstanding, attitude, and politics. You can 
join LANs to a WAN with bridges, routers, 
and gateways; it's all just data. But no 


black box can turn a maverick LAN ad¬ 
ministrator into a team player comfortable 
with corporate policy meetings and the of¬ 
ten glacial rate at which telecommunica¬ 
tions carriers resol ve problems. 

For WAN managers accustomed to tola! 
control, things can be equally frustrating. 
“Suddenly, we no longer have full control 
from the user s terminal all the way up to 
the host system/’ says McGraw-Hill's Jim 
Curry, “We coordinate the network and 
deal with various LAN administrators, but 
we don't control the whole network. 1 * 
Moreover, the qualillcations of those ad¬ 
ministrators can sometimes leave a lot to 
be desired. 

“Managers of LANs have to understand 
their own present and future networking 
needs/' says Merrill Lynch’s Laurence 
Sikon, That's a problem if the person over¬ 
seeing a LAN in a little department does 
not have a technical background. 

When Merrill Lynch attached a 
new division to its network, its 
departments were all operating as 
little islands. “One group does 
something very, very specific/’ 
says Sikon, “like managing rela¬ 
tionships with some of the Merill 
Lynch clients. They have never 
felt the need to be in tune, as far 
as technology goes, with most of 
the other departments within their 
division.” This Balkanization made the 
job of building the WAN a lot more diffi¬ 
cult, because integrators had to deal with 
20 or 30 people rather than one or two, 

Merrill Lynch solved part of the prob¬ 
lem by creating a LAN technical-support 
group. The WAN implementation team 
recruited one person Lo head up the group. 
Some of its members came from within 
ihe division and others from outside (see 
the text box “Political Primer for Enter¬ 
prise Networks” on page 78). 

LAN Meets WAN 

WAN managers, for their part, must real¬ 
ize that their methods frustrate their LAN 
counterparts. L Tl*s a real step down for 
us/ 1 says Bruce Linker, president of the 
Microcomputer Managers Association and 
an employee of a large financial services 
company. Linker bemoans the fact that his 
people have to work with the MIS people 
and fit into their schedule—an accommo¬ 
dation they're trying hard to make. In the 
past, when he wanted to set up a dial-tn 
mailbox, he did it himself with one mo¬ 
dem. But now with WAN connectivity, he 
has to work through somebody else, fit 
into someone else' s calendar of projects, 
and use their standards. “It does take 
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anao, the technical leader in monitors has done it 
again. In addition to being the top choice of 
todays CADCAM, DTP and Windows users, 
Nanao’s award-winning FlexScan monitors 
now have a remarkable energy-saving system - 
PowerManager, 

PowerManager works with all green aimputer 
systems including VESA DPMS (Display Power 
Management Signaling). But users don't have to 
own a new green computer in order to take 
advantage of the PowerManager to save energy. Our 
PowerManager works with any existing PCs with a screen 
saver software, including Windows 3T and After Dark. 
Activating when the blank screen of the screen saver appears, 
PowerManager cuts operating power to less than 8% of total 
consumption It also automatically powers the monitor down 



to a stand-by mode when the computer is turned off. The 
PowerManager can save users as much as $63 per year 
on utility bills (Source: E Source). PowerManager has 
placed Nanao at the forefront of the Environmental 
Protection Agency's Energy Star Program. 

PowerManager is now the standard feature 
of our 15” 17” 20” and IT monitors. All Nanao 
energy-saving monitors feature superior Invar 
Shadow 1 Mask and Trinitron CRTs with non-flicker 
ultra-liigh resolution. Their ergonomic features 
include compliance with MPR-D/TCO low radiation emission 
standards and anti-reflective treatments. Best of all, they can 
power down. So when you're not working, neither are they. 

Nanao FlexScan monitors. Intelligently designed. Incredibly 
useful And now, built to help protect our environment by 
reducing energy assumption. 

*Tht Enogy Star unfoinni dots ni TEpnsetrt BPA 6nrfut$em&£ r /anyirtvhri rrAin'Wfc 
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longer/' says Linker. “And when it goes 
down, you’re going to get the phone call, 
but now you have to contact somebody 
else to get it fixed.” 

Linker is not alone in his sense of loss. 
Other LAN managers warn that you should 
understand what you’re sacrificing when 
you tie into the MIS policies that come 
with the wide-area connection. 

CIGNA’s Steve Weidemann notes that 
training is the way to break down the bar¬ 
riers between the WAN and LAN cultures. 
“We have many MIS people with much 
experience in SNA and the enterprise com¬ 
puting centers, and many with PC and Net¬ 
Ware expertise,” he says. Weidemann 
wants to educate each of these technical 
populations about the other’s domain. “To 
build WANs from LANs, you have to un¬ 
derstand, in depth, both worlds.” 

WAN Applications Design 

Applications built to run on LANs often 
fail miserably when deployed on WANs. 
This infuriates TI’s Chrisman. Many of 
the current crop of client/server applica¬ 
tions were built as departmental solutions, 
he says, insulated from external forces. 
They lack robust error handling and cannot 
react appropriately to anomalies on the 


network. “There is never going to be a 
WAN that doesn’t occasionally have a bad 
packet or some kind of glitch,” he says, 
“but at the first sign of trouble, these ap¬ 
plications just roll over and die.” 

Dan Gasparro echoes that frustration. 
He believes that hardware and software 
vendors don’t understand how people 
really use their products, and thus don’t 
test them realistically. As a result, “Users 
deploy Lotus Notes databases that repli¬ 
cate all the way down to the field level,” he 
says, “and then administrators wonder why 
the net comes to a screaming halt at vari¬ 
ous times of the day.” 

Another common gripe has to do with 
the flaky interaction between Windows 
and NetWare. If you lose a connection to 
a NetWare server, Windows locks up. 
That’s bad enough on a LAN, but it’s 
worse on a WAN, where you’re that much 
more likely to be attached to remote re¬ 
sources. “If I lose a connection, it shouldn’t 
matter,” says Allied Signal’s Devine. “This 
business of having Windows lock up when 
the WAN glitches is really starting to ag¬ 
gravate a lot of people.” To work around 
the problem, Devine advises users to con¬ 
nect only when necessary to WAN re¬ 
sources, and he spends a lot of time fig¬ 


uring out how to move data onto the LAN 
so it’s accessible locally. 

How can you work through or around 
these problems? Build and test your ap¬ 
plication in the same kind of WAN envi¬ 
ronment in which you’ll deploy it. Kinder- 
care’s bandwidth snafu could have been 
avoided if the prototype WAN had been 
used for initial development. 

The issues that concern WAN people— 
bandwidth, protocols, management, and 
cultures—are deeply intertwined. The 
LAN culture of free bandwidth, for ex¬ 
ample, creates management problems on 
the WAN. More than in other computer-re¬ 
lated disciplines, hardware, software, and 
politics play equal roles. ■ 
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Let your creativity take off with the power of multimedia 
software from AT&T. We've been cruising for a while, but 
hang on tight...next year we'll be bringing you the multimedia 
technology you've dreamed about, at prices you thought were 
impossible. 
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INTRODUCING SYMANTEC 
C++ PROFESSIONAL DESIGNED BY 
MICROSOFT AND BOR1AHD C++ USERS. 


We asked questions. 
We listened. And we took 
what we learned from 
Microsoft and Borland 
C++ users and created 
a better way for you to 
develop applications. 




The best visual tools. 


Symantec C++ is available in both 
Professional and Standard versions. 


Using technology developed 
for Symantec by Blue Sky 


The best compiler. 
And the best linker. 


Microsoft users hate 
slow compilers. Borland 
users hate slow, fat code. 

So we made Symantec 
C++ Professional 6.0 
faster and more efficient. 

But our one-pass compiler isn’t just 
faster—it produces faster applications. 
Thanks to powerful global and local 
optimizations. And some unique C++ 
optimizations you won't find anywhere 
else. We’ve also included OPTLINK, 
absolutely the fastest linker you can buy 


The best environment. 


Symantec C++ is the first 
development system to fully integrate 
editing, compiling, debugging and 
version control in a completely new 
and graphical Integrated Development 
and Debugging Environment (IDDE). 
This breakthrough new IDDE is packed 

with graphical tools, a great new - 

resource editor and drag-and- 
drop capabilities. 


Software, Symantec C++ gives you the 
world’s most sophisticated visual tools. 
This is what Microsoft Visual C++ 
should have been. 


Win32s from the leader 
in 32-bit compilers. 

Win32s is free in every box. Create 
true 32-bit, applications that run 
unchanged under both Windows 3.1 
and Windows NT. Develop and debug 
apps on your existing Windows system. 


ft’s easy to switch. 

Symantec C++ is highly compatible 
with Microsoft and Borland C++. So 
there’s no reason to wait. 
We’ve also included the 


Order today. 

Symantec C++ 
Professional 6.0 is now 
priced at just $499.’+ 

But if you are already a 
Microsoft or Borland 
user, we have a special 
upgrade offer of just 
$199.95.** A 60% savings. 
See your dealer. Or 
call 1-800-453-1077 ext. AP80 and 
order now, Symantec C++ Professional 
6.0 is everything a Microsoft or Borland 
C++ user could want. 


complete Microsoft 
Foundation Classes 2.0 
as well as support for 
Microsoft Visual Basic 
controls. 


Get today’s best C++. 

And two tickets to Hawaii. 

Two awesome environments in every host;. 

Along with our incredibly powerful 
IDDE\ you 'll also find a coupon redeemable 
for two airline tickets la Hawaii 
in every copy of Symantec C++ Professional 
or competitive upgrade, 

Thi% coupon is redeemable for a trawl certtfic-atc that /mtiUss 
you to receive ,/raro Travel Reservations, roundtrip airline 
tickets for two to Htmtiulu, Hawaii upon the purchase qf seven 
nights hotel accommodatiom until m estimated total cost qf 
,wl 6 to SJ,305. Prices may tor subject to reasonable changes 
(U, f inflation) prior to confirmation. Prices may vary 
depending on &mt J s and dates of departure.. Some restrictions 
do apply For complete FAX details, dial 1-300-55+4403, select 
option 41, document #441 


SYMANTEC. 


"Suggested retail- price Actual price may vary. **Upgrade offer plus 
shipping, handling and applicable tax. Offer price tn US dollars. 
Mid in US and Canada only. For more informatum ttt Europe?, 
call 31-7135311! In Australia, call 6123796577. In Canada, call A 
Everywhere else, call 40&2523570, Symantec C++ tv a 
registered trademark of Symantec Corporation. Ad other products 
are trademarks or registered trademarks qftheir respective holders. 

©W80 Symantec Corporation. AH rights reserved 
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For the best 
in electronic forms, 
this choice is easy. 



click here 
to let it ride 
on your e-mail 
or messaging 
system. 


any of 
22 drawing tools 
to create your 
form . 


O electronic 
signature lets 
you tamperseal 
the data on 
your form. 
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Mail 
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j^^mport or 
create your logo ♦ 
Then store it 
in the object 
library to use 
over and over. 


jtyith 120 

spreadsheet 
functions 
at its disposal, 
WordPerfect 
In Forms will 
calculate the 
total. And then 
decide where 
to route the 
form for proper 
authorization. 



REfliSTEHED TRADEMARK flf WORDPERFECT CORPORATION WITHIN THE UNITED STATES AND OTHER COUNTRIES AIL OTHER 


You T ve decided to streamline and cut costs with an 
electronic forms package. But which package should 
you choose? • First, look for one that’s easy to manage. 
With graphics and spreadsheet capabilities, to make 


your forms look and act exactly the way you want 
them to. And with design tools that let you get up and 
running right away. * Second, look for the one that will 
get you the most out of your databases. That will let 



















































For the easiest 
in multiple database access, 
this choice is best. 


up your 
vendor address 
from dBase, 
and your billing 
address from 
Oracle * 




^^Simultane¬ 
ously update any 
of 19 popular 
database pro¬ 
grams with your 



sales order> 


manufacturing 


or skipping 
information. 



current 
backorders 
from this vendor? 
Query your 
Paradox data¬ 
base in plain 
English or by 
example and get 
a custom report . 


u Umuiti ca lly 
update your 
Sybase SQL 
inventory 
database. 


you access, update or query multiple databases from a 
single form. * Now that you know what you’re looking 
for, the best choice is easy: WordPerfect Informs. No 
electronic forms package is easier to handle and supports 


nearly as many databases (19 of the most popular). 
Take a look at the next generation in electronic forms. 
Call (800) 526*4806 for a FREE WordPerfect InForms 
demo disk, or (801) 225-4414 to download from our BBS. 


TWordPerfect 

Informs 















































State of the Art 


Printers in Transition 


Graphical applications are forcing users to ask more of their printers in terms of speed, image quality, 
and ease of use. Vendors are beginning to deliver. 


JOHN R. MELLO JR. 












G UIs and the applications that go 
with them are causing users to take 
a second look at their printers. If they can 
work with rich color at a high resolution on 
their monitors, why shouldn’t they get out¬ 
put to match? 

As a result, users are demanding more 
from the printers they buy. It’s not enough 
for a printer to produce better-quality im¬ 
ages; it also has to be fast and easy to use. 

Faster Is Harder 

The speed issue has never been as chal¬ 
lenging as it is now in the graphical ap¬ 
plications environment . Higher resolution 
means you need to throw more process¬ 
ing power at producing a printed copy of 
an image. 

Greater performance, which translates 
into greater productivity, means getting 
hard output that mirrors what users have 
created on their computer display and get¬ 
ting copies of that output to their peers— 
in essence, to be minipublishers. As hot 
as color printing is right now, the publish¬ 
ing paradigm is hindering widespread ac¬ 
ceptance of the technology. 

Because high-quality color output is 
still in the minutes-per-page stage, users 
are still looking for a quick way to repro¬ 
duce the dazzling documents they create. 
The speediest way to do that is through 
color photocopying. But color copiers 
are still exotic fare in most user environ¬ 
ments. And color copiers are expensive — 
$25,000 and higher. “There’s going to be 
a brake on color until it’s inexpensive to 
make color copies/* says Jim Butterwonh, 
vice president of the Printer Business 
Group at Okidata in Mount Laurel, New 
Jersey. 

Users have recognized that their de¬ 
mands for greater speed can be met if they 
abandon their personal printers. Network 
printers provide greater speed for more 
people, and because the cost involved in 


purchasing and maintaining a faster print¬ 
er is spread across a group of users, it is 
easier to justify, “We see a huge cry for a 
25- to 40-page-a-minute printer to solve 
this departmental concept versus person¬ 
al printer concept/* says 
Brian Platte, a senior 
technical staff member 
at Pennant Systems 
(Fairfield, CT), which is 
an IBM division that 
makes printers. 

Network printers are 
fast enough that some 
users have taken to sub¬ 
stituting them for cop¬ 
iers. That type of use has 
some printer makers in¬ 
cluding add-ons, such as 
collators and staplers, to 
their high-end printers. 

This approach is also a 
reflection of what many 
users are accustomed to 
with their desktop ap¬ 
plications. Some word 
processors, when print¬ 
ing multiple copies of a 
document, allow users 
to collate the documents 
in their computer’s 
memory. 

Yet coping with the 
demands of a LAN puts 
a strain on network 
printers. Now you have 
PCs, Macs, Unix work¬ 
stations, minicomputers, 
and mainframes con¬ 
nected to networks. 

Printers must be able to handle multiple 
protocols, multiple PDLs (page-descrip¬ 
tion languages), and multiple font styles 
or formats. Having more than one data 
stream creates a host of new issues, all of 
which affect performance. 


Image Building 

In addition to wanting their output fast, 
users expect it to bear more than just a 
passing resemblance to what they’ve cre¬ 
ated on their screens. Not only are users 
asking for higher reso¬ 
lutions, but they want 
color, too. “In eveiy oth¬ 
er aspect of our lives, we 
live in a color world,” 
says Gary Bailer of Star 
Micronics. “Why is it, 
when it comes to our 
output, it’s mostly in 
monochrome?” 

Although users are 
demanding better reso¬ 
lution from their print¬ 
ers, they will be reach¬ 
ing the practical edge of 
the envelope soon. To¬ 
day, 300 dots per inch is 
the standard, but it will 
soon escalate to 600 dpi. 
But after that, memory 
overhead will deter users 
from pushing 1200 dpi 
as a common denomina¬ 
tor for printers. The ex¬ 
planation is simple. It 
lakes about a megabyte 
of RAM to image a 300- 
dpi page. If you increase 
the resolution lo 600 dpi, 
then you need 4 MB of 
RAM. But to image a 
12(X)-dpi page, you need 
a whopping 32 MB of 
RAM. 

Users are also de¬ 
manding that they be able to prim their 
documents on plain paper. Ink-jet print¬ 
ers now have that capability, but some net¬ 
tles ome drawbacks affect the output qual¬ 
ity for those printers. For example, the Ink 
can smear before it is dry, and a heavily 


RAM Requirement vs. Resolution 



As print resolution goes up, the 

amount of RAM needed to process a 
full-page image rises exponentially. For 
this reason, few people will make the 
investment and move beyond 600 -dpi 
resolution. 


Printers in Transition 

Users today want fast, easy-to-use 
printers with output that matches what 
they see on their screens. ...94 


The Printers Talk Back 

Network printer communications become 
a two-way street with the Network Printing 
Alliance Protocol.....103 


Print Pages Faster 

The key to faster, inexpensive printers 
might be to let the computer do all the 
imsge processing._ 115 


Color Becomes Affordable 

Whether it's ink-jet, laser, thermal-transfer, or 
dye-sublimation, color printing is getting, better 
and less expensive. __ 125 
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Laser Quality Without the Drum 


Developer 
with toner 


Control 

electrode 

array 



Paper 


Back 

electrode 


Array's Toner Jet by Array technology places an electrically charged control electrode array, which can he 
either a wire mesh or a perforated flexible printed circuit hoard t between the toner and the paper. A back 
electrode beneath the paper attracts toner and pulls it through the holes in the control electrode array r The totter 
lands on the paper and forms a dot , 


B ecause laser-printer and ink-jet 
technologies contain the most po¬ 
tential for meeting the demands of users 
at an acceptable price/performance 
level, they will be unchallenged in the 
near future. But a promising toner- 
based technology may allow printer 
makers to further drive down the prices 
of their devices. 

Both laser and LED printers produce 
the image of a page on a rotating drum 
before transferring the image electro¬ 
statically to paper. Array Printers of 
Molndal, Sweden, has developed a way 
to affix, toner to paper without having to 


create and store the image with light 
on a photosensitive drum. 

Array Printers' new technology, 
called Toner Jet by Array, uses either a 
fine mesh of thin, insulated copper 
wires or a thin, copper-coated plastic 
Him* By connecting the wires to driver 
electronics. Array can create individ¬ 
ual apertures in the electrode array that 
can be opened and closed electrostati¬ 
cally to allow or restrict toner passage. 
The computer-controlled voltage of the 
electrodes in the mesh of wires changes 
by hundreds of volts within a thou¬ 
sandth of a second, and the desired dots 


are developed on the passing paper. 

According to Array Printers, its Ton¬ 
er Jet devices cost 10 percent to 30 per¬ 
cent less to produce than laser or LED 
devices, are simpler than existing tech¬ 
nologies (a laser printer requires nine 
mutually dependent process steps to 
produce a page; TonerJet requires only 
three), and eliminate the need for drums 
and other components that wear out. 
Array admits, however, that TonerJe! 
output hasn't reached the quality of 
laser printing yet, A fax machine us¬ 
ing TonerJet technology is expected to 
be released in 1994, 
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Sounds like it’s time to call CompuServe for 
hardware and software support. 


As advanced as computers are these days, they still 
manage to bring out the primitive in us sometimes. Why 
not put your verbal skills to better use, with CompuServe? 

We offer a whole world of support. Including 
hardware and software forums filled with people from 
all over who have faced the problems you re dealing 
with now. No matter how basic — or complicated — 
your question, you can rely on your CompuServe friends 
to provide an answer. 

We also have representatives of the most popular 
hardware manufacturers and software publishers online. 
They 11 address your problems quickly, and provide you 


with information that's not available in any manual. 

And then there are our vast reference resources. 
Whether you want more in-depth information, or just to 
keep up to date, you can take advantage of our extensive 
computer libraries as w r ell as a comprehensive collection 
of articles from leading industry publications. 

So lower your voice - anti your blood pressure— 
because help is on the way. For more information or to 
order, see your computer dealer or call l 800 848-8199. 
Outside the ITS. and Canada, call 1 614 529-1 349. 

®J CompuServe 

The information serv ice you won’t outgrow. lM 
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inked page can “cockle” (i.e,, curl and 
wrinkle) when the ink dries. 

Thermal technology sidesteps those 
problems, but thermal printers have their 
own problems. They’re expensive, and 
they don’t often print on plain paper. How¬ 
ever, thermal-printer makers arc working 
on getting their products in line with the 
plain-paper and price-performance de¬ 
mands of users. For instance, Star Mi- 
cronics’ 3J-144, a color thermal-transfer 
printer, uses a polyester resin and sells for 
about $600 (see “Bargain Color Printers” 
on page 153). 

H f s Got to Be Easy 

Another component that graphical appli¬ 
cations have groomed users for is ease of 
use. Graphical environments have gone a 
long way to simplify the interaction be¬ 
tween the user and the printer by creating 
a single driver for all the applications run¬ 
ning under the environment. In turn, users 
are demanding this simplicity in the op¬ 
eration of their printers, no matter how 
complex the demands they’re making on 
those printers are. Regardless of what hard¬ 
ware users have, whal network protocols 
they are using, or what print PDL they 



\ 




are sending down the line, the 
printer must be able to recog¬ 
nize them and react ac- 
cordingly without user ^ 
intervention. 

Also, users no longer k, 
want to be silent partners \ 
as far as their printers are 
concerned. If their printers ^ 
tell them when they are out of 
paper or have a paper jam, they 
want to be notified about it at the desk¬ 
top. Several initiatives are under way to 
provide this capability, including the 
NPAP (Network Printing Alliance Proto¬ 
col). NPAP establishes a format that will 
allow printers on a network to communi¬ 
cate with individual users (see “The Print¬ 
ers Talk Back” on page 103). 

Another way to make printers friend¬ 
lier—not to mention faster and less ex¬ 
pensive—is to move the intelligence from 
the printer to the user’s computer. This 
not only increases a printer’s speed but 
reduces the cost of the printer. This tech¬ 
nique lakes advantage of the ever-in¬ 
creasing performance of sy stem CPUs, 
allowing printer vendors to eliminate a 
printer’s controller and memory—two 



Your Next Printer Might Be for Your TV 

The largest potential use for printers is one that doesn’t exist 
today. But it’s one that some printer makers say may develop as 
digital information begins to make inroads into the world’s 
homes. These printers will be inexpensive — $300 to $400- - 
color ink-jet devices designed to work with video off your TV. 
As interactive services enter the home, consumers will want 
to do more pen dug on demand. Watching a show on the travel channel? Request more 
informatics \d receive it immediately through your home printer. Punch up your bank 
account, ane transactions, and watch your printer spit out a transaction statement. 
A cor* al by Snow White soap is aired, and if you respond to it immediately, a 

coupe th 10 cents off the price of Lhe product will come rolling out of your printer. 

Thei ne’s the digitizing of family history. Right now, photo-quality output can be 

done of' by costly printing techniques (e.g., dye sublimation) or proprietary technolo¬ 
gies (e.fthe digital exposure engine in Metrum’s Fotoprint 1000). But conventional 
printer linkers aren’t sitting on their hands. 

“1 b tve seen prototypes fat Canon’s R&D facility in Japan] of ink-jet output that 
rival da photograph,” says Peter Bergman, vice president for marketing or Canon 
Car t puter Systems in Costa Mesa, California. “It uses enhancements in the number of 
it heads, special inks, and appropriate media, but you would look at it and say, "this 
i photograph,’” 

Nevertheless, don’t expect inexpensive photo-quality printers for your TV anytime 
,oon. The complexity of these printers and the currem lack of demand will keep prices 
high. For this reason, some analysts think the idea is a little far-fetched. Says Robert 
Fennell, director and principal analyst at Dataquest in San Jose, California, “[Photo-re¬ 
alistic printers have] been the pipe dream of the printer industry for a long time.” 


The NEC Silentwriter Superscript 610 
laser printer is designed to use the 
computer's processor and memory. With 
today's faster processors, this feature 
W reduces the cost of the printer ; 

>, without degrading system 

| performance for most users. 

rather expensive compo¬ 
nents (see “Print Pages Fast¬ 
er” on page 115). 

Although not yet widely accepted, these 
kinds of printers ate beginning to appear on 
the market NBC announced in August its 
Silentwriter Superscript 610 laser printer. 
The 610, through a printer driver/manag¬ 
er loaded with Microsoft Windows, pre¬ 
pares its documents for printing inside its 
host’s CPU, “We found that most people 
do one task at a time and don’t begin to 
utilize the processing power of their PCs,” 
says John McIntyre, director of market¬ 
ing for NEC’s Printer Business Unit in 
Boxborough, Massachusetts. “So we took 
advantage of the unused processing power 
in Lhe CPU and the capabilities of Win¬ 
dows.” 

Getting printouts of complex pages (e.g., 
a PostScript document) has always been 
relatively difficult. As printers get faster 
and their output gets closer to offset print- 
mg quality, users will want to print com¬ 
plex documents more often- A crucial ele¬ 
ment of reaching this goal will be the 
proliferation of dev ice-independent image 
formats such as Adobe’s Acrobat or No 
Hands’ Common Ground. 

Previously, no cross-platform architec¬ 
ture to present formatted information ex¬ 
isted. The least common denominator was 
flat ASCII files, which do not preserve 
formatting from one platform to another. 
“The missing link was this viewing tech¬ 
nology,” says Platte of Pennant Systems. 
“[It’s] the ability to look at a document 
just to give you a comfort level that you 
knew what the heck it was.” 

When users begin to reach that com¬ 
fort level, Platte contends, a fundamental 
change will take place in the nature of 
computer printing and in the way people 
access and distribute information. Cen¬ 
tral printing will give way to information 
being available on-line and printed on de¬ 
mand, with the same richness of presen¬ 
tation that you find in a book or a maga¬ 
zine. ■ 

John P. Meito Jr. is a freelance writer who has 
written on technology for a variety of trade and 
general-interest magazines . You can reach him 
an BIX cfo “editors n or on the Internet atjmello@ 
igc.apc.org. 
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In the dog-eat-dog world of 
business presentations, 
we just made you a pit bull 
with the legs of a greyhound. 


In dog racing as in business, if you’re not leading 
the pack, the view seldom changes. Meet your new leg 
up on the competition: the Tektronix Phaser™ 200 
color printer. It’s lean, mean, and very 
very fast. Of course, you 
don't have to take our 
word for it, PC Computing 
magazine just called it the 
best overall presentation 
printer in the business. So* 
much for the other guys. 

But what is it that makes the* 

Phaser 200 so good? For starters, the ink" 
coverage and image quality are. in a word, brilliant We 
at Tektronix didn’t get to be the award-winning leader in 
color printers by sitting on our hands. Then there's 
speed. You get all of this great color at two pages per 
minute, which is nearly as fast as a regular black and 
white printer. Can you say increased productivity? 



On top of all this, the Phaser 200 is a work 
group printer that gives you the advantages of a laser 
printer. Including true Adobe® PostScript™ Level 2, 
networkability, separate paper and transparency 
trays and price (did we happen to 
^ mention the Phaser 200 has a 
list price of only $3,695?). 

For more information 
or a free output sample, 
come into your nearest 
i*, Tektronix dealer or call 
us at 800/835-6100, 
Dept. 31J . For faxed information, call 503/682-7450, 
and ask for document # 5001. 

In closing, we just want to remind you that 
your competition is also reading this ad. And they’re 
extremely hungry. So when choosing a presentation 
printer, the choice is quite simple. You can either eat, 

or be eaten. Bon appetit. Tektronix 


Phaser is a trademark of Tektronix, Inc PostScnpt is a trademark of Adobe Systems, Inc. All other marks are trademarks or registered trademarks of their respective companies. 
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It may be bard to imagine the world beforefax ma¬ 
chines, but it's not hard to imagine a world where 
they're no longer necessary. With PagcMarq's inter¬ 
nalfax modem, you can send and receive genuine 
Adobe PostScript documents in sizes up to 11x17. 


The Compaq PageMarq 
supports five simultaneously 
active ports. And with Netiinq - 
a host of direct connectivity 
options—it can be customized to 
take care of even the most com¬ 
plicated office environments. 


Before Buying 
Which Features You’ri 





No other network laser printer with 
all these features also gives you 
the option of printing on 11x17 
paper. In other words, the 
Compaq PageMarq is truly 
standard by which other 
printers are measured. 


the 


The most important type development since Gutenberg? 1 - and 2-MB Programmable 
Font Modules (or an optional, internal 60-MB Hard Drive) let you customize your 
fonts. And all are stored permanently, eliminating the need to constantly download. 


•This srrvKT provided by Contract Service Providers, ts spec-ilk to hardware products and may not be available in certain geographic locations Consult the Compaq Customer Support Center for further 
details €) 199} Compaq Computer Corporation Al Right* Hrw-rvrH OOMMQ Registered U.S Patent and Trademark Office PageMarq, PaqFaa, and NetLinq are trademarks at Compaq Computer Corporation. 













Else’s Printer, Decide 
Willing To Give Up. 




The Compaq PageMarq High-Resolution 
mode prints with such extraordinary 
clarity it can improve just about anybody's 
image. (Well, almost.) At the very least , 
S00 * 400 dpi resolution ensures razor- 
sharp text and super-crisp graphics so that 
all your reports and presentations come 
out looking their best. 


When it comes to paper 
capacity and performance, 
the PageMarq 20 stacks 
up quite nicely, h prints at 
20 ppm t and so you don't 
have to constantly refill 
the paper tray to keep up t 
it holds 1500 sheets « 


Unless you enjoy denying yourself, choos¬ 
ing a network laser printer that doesn't have 
everything yon need just doesn P t make sense. 
Which is why the more you shop and com¬ 
pare, the more one printer becomes the clear 
choice. The Compaq PageMarq. 

short, no other network laser printer 
offers the. same high-performance features 
and rugged quality at anywhere near the same 
price. And to make sure you also get every¬ 
thing you need by way of support, PageMarq 
includes a one-year, on-site warranty" and 
free technical help 7 days a week, 24 hours a 
day for as long as you ow n the printer. 

For more details, call us at 1-800-34SU518. 
(For complete model information, just select 
the PaqFax option,) After you've compared 
the Compaq PageMarq to other printers, youTl 
realize there's only one thing you have to give 
up. The notion of settling for anything less, 

COMPAQ. 



Product haJnn tncttikrtwd herein may be tradcmarki and tor registered trademarks of their respective companies 
Adobe is a registered trademark of Ailed*.' System*, he PostScript Is a iradenurli of Adobe Systems, line. 
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AUSTIN has 
what DELL wants 

for Christmas. 



Integrated 

Trackball. 


It's true. 

“Dell Computers — and others — had a great idea: produce 
a compact notebook with blazing speed and a large capacity 
hard disk. 

Sounded good to us. Only difference is, we made it happen! 
Our Ultimate Notebook features a 66 MHz processor with a 
340 MB hard drive — something Dell just cannot seem to deliver. 

But the real reason we pushed ahead with this product is 
because you, our customers, told us that's what you wanted. 
Maybe unlike some others, when our customers talk, we listenj 
Hope you enjoy this terrific notebook!" 

David Scull, President/CEO 

Austin Computer Systems 


Flexible Display Options. Austin's new Dual Scan 

color systems deliver bright, vivid color at a cost-effective price. 
Choose active-matrix color for the most demanding applications, 
or razor-sharp monochrome when color isn't needed. 

Accelerated Video. 32-bit local-bus video accelerator 
with I MB of VRAM — found in the hottest desktops 
.. and on all Austin NotebooksI Plus, simulta¬ 
neous CRT and LCD display. 

Rugged, high¬ 
speed glass 
media hard 
drives. Choose 
from 130, 213 
or 340 MB - 
the largest on 
the marketl 


PCMCIA Expandability. 

Two PCMCIA slots takes two Type II 
or one Type III device for fax 
modems, LAN adapters, and more 


Popular Austin 486 Notebook Configurations 
32-Bit Local Bus Video Accelerator with 1 MB RAM 


* 1,899 * 2,199 * 2,999 * 4,499 


486SX-25 486SX-25 Dual Scan Color 486DX2-66 Dual Scan Color 486DX2-66 TFT Color 

4 MB RAM Standard 4 MB RAM Standard 8 MB RAM Standard 8 MB RAM Standard 
130 MB Hard Drive 130 MB Hard Drive 213 MB Hard Drive 340 MB Hard Drive 


Memory 32 MB RAM maximum 
I/O Ports 1 Parallel, 2 Serial, SVGA, 
External Keyboard 
Diskette Drive 3.5*, 1 44 MB 
Power Usage <10 watts in Standby Mode, 
conforms to EPA Energy 
Star guidelines 


Battery Life 2 to 5 hours 
Preinstalled MS-DOS 6.0, 

Software Microsoft Windows 3.1 
Dimensions 11.1* x8.S8* x2.0* 
Weight 6.3 lbs 
Warranty 1 year 


Large ergonomic front-center trackball 

for exceptional ease of use. No need to fumble with 

awkward clip-on or pull-out pointing devices. 


10 

MICROSOFT 

WINDOWS 

REAWTO-RLIN 




USTIN 


AN EPC COMPANY 


Call Direct 1-800-331-1701 

AUSTIN COMPUTER SYSTEMS • AN IPC COMPANY • 10300 METRIC BLVD., AUSTIN, TX 78758 
FAX: 512-454-1357 • OVERSEAS: 512-339-3500 • CANADA: 1-800-338-1565 


H<*ppy Holi<A<?iys! 


© 1993 Austin Computer Systems All rights reserved. The Intel inside logo « a registered trademark of mtel Corporation Microsoft is a registered trademark and Windows and the Windows logo are trademarks of Microsoft Corp. AX other company 
names and products are trademarts or registered trademarks of their respective owners. The ENERGY STAR embiem does not represent EPA endorsement of any product or service. Prices and specifications are subject to change without notice 
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State of the Art 


The Printers Talk Back 

The printer interface has not kept up with the demands of connecting to a network 

FRANK HAYES 



I n the world of PC printer interfaces, 
dinosaurs still roam the earth. PRN 
might as well be called Jurassic Port. 
While desktop computers have rapidly 
evolved and printer engines are faster and 
more capable every year, the connection 
between the desktop computer and the 
printer is often not much more sophisti¬ 
cated than it was more than a decade ago 
at the dawn of the microcomputer era. 
Even when printers are directly connected 
to high-speed networks, most still behave 
as if they’re attached to one-way PC par¬ 
allel-printer ports. The data goes into the 
printer, but nothing comes back to you 
except the printed page. And if any prob¬ 
lem develops that is more complicated 
than running out of paper, no one on the 
network ever hears about it—at least, not 
directly from the printer. 

But a new approach to the computer- 
to-printer software interface should help 
bring printer connections out of the Stone 
Age and give them a good run at the 
future, too. The NPAP (Network Printing 
Alliance Protocol) is an effort by dozens 
of vendors to enable printers to talk back 
to the computers that send them data, 
whether it’s across networks, over serial 
links, or through bidirectional parallel 
ports. NPAP lets printers report on how 
they’re configured, job conditions, avail¬ 
able memory, and other status and error 
information. The sponsoring group—in¬ 
cluding printer heavyweights such as 
Texas Instruments, Lexmark, Canon, Ky¬ 
ocera, NEC, Okidata, QMS, and Tek¬ 
tronix—says that NPAP-compliant prod¬ 
ucts should reach the market this year. 

Problem: Progress 

The need for better communications be¬ 
tween printers and computers comes large¬ 
ly because of improvements at each end of 
the printer connection. A typical computer 
15 years ago sent nothing but alphanu¬ 
meric characters to the printer, and the 
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The NPAP specification gives printer vendors some leeway in deciding which features to 
implement, but you can expect a suite of basic functions. In addition to those shown here, your 
printer will be able to notify you about its configuration and the status of your print job. 


printer’s most common problem was run¬ 
ning out of paper. Those were the days 
when today’s Centronics-style PC printer 
port gained its popularity. At the time, the 
Centronics port was a major improvement 
over using a serial port to drive a printer. 
Because it sent 8 data bits in parallel in¬ 
stead of 1 bit at a time as a serial line does, 
the Centronics port was much faster—150 
KBps, compared to a serial port’s maxi¬ 
mum of about I KBps. And even though 
the Centronics port wasn’t a two-way link, 
it still let the printer notify the computer if 
it was out of paper or off-line. 

Today’s printers face problems unimag¬ 
ined in those long-ago days: low toner lev¬ 
el, wrong emulation mode, not enough 
memory, missing the correct font, paper 
jam, fuser wire overheating, and a host of 
other troubles. Many printers can indicate 
such problems on their front panel, which 
is convenient enough when a printer is in 


easy sight of the user. But when a printer 
serves a network, connected to it either di¬ 
rectly or through a computer serving as a 
print server, things aren’t so simple. Users 
across the network can’t see that front 
panel, so they may start jobs that will never 
finish because the printer runs short of pa¬ 
per or toner, lacks the fonts they need, or is 
running in the wrong PDL (page-descrip¬ 
tion language) or emulation mode. 

Even PostScript printers—the one group 
of printers that can send information back 
to a host computer—usually send back in¬ 
formation only about the status of Post¬ 
Script, not about mechanical problems, 
supplies that are running low, and so on. 

Faced with these printer communica¬ 
tions problems, Intel, Texas Instruments, 
Lexmark, and Insight Development com¬ 
bined forces in April 1991 to form the Net¬ 
work Printing Alliance. One of the group’s 
first priorities was to start work on what 


was then called the Printer/Host Control 
Specification—the protocol that has since 
become the NPAP. 

Solution: NPAP 

NPAP's basic function is to provide con¬ 
figuration and status information from the 
printer in a way that’s independent of print¬ 
er technology, PDL emulation, or other 
features of the printer. NPAP provides de¬ 
tailed, real-time status information on 
everything from fonts and toner supplies to 
critical problems that have shut down the 
printer. 

In technical terms, NPAP is a block- 
structured packet protocol used for com¬ 
mand-response communications between 
a host computer and a printer. Basically, 
under NPAP, a computer sends commands 
to the printer, and the printer sends re¬ 
sponses back. The commands and re¬ 
sponses are sent in packets —well-struc¬ 
tured blocks of bytes that can serve either 
as envelopes for data to be printed or as 
carriers of instructions or information about 
the printer’s status. 

The host queries the printer to deter¬ 
mine some of its characteristics. In re¬ 
sponse to the host’s commands, the print¬ 
er might return information such as its 
model name, serial number, resolution, 
emulations, number of fonts available un¬ 
der each emulation, and even how many 
paper trays it has. This exchange is just 
the beginning of the communication be¬ 
tween host and printer; at this point, no 
data is sent to be printed. The host com¬ 
puter can use the information from the 
printer to update configuration tables, ver¬ 
ify features and fonts, and confirm that ad¬ 
equate printer supplies are available. And 
once the host finally has all the information 
it needs from the printer, it can select an 
emulation mode (in this case, PostScript 
or the IBM Personal Printer Data Stream, 
or PPDS) and begin sending data to be 
printed. Or, if this printer doesn’t have the 
right qualifications for the job, the host 
can look for another printer on the net¬ 
work that’s more suitable. 

The basic elements of any NPAP pack¬ 
et are the start-of-packet byte, the packet 
length, the flags byte, the command byte, 
additional data, and optional er¬ 
ror-checking information. The 
start-of-packet byte is always the 
value A5h (165 decimal). This 
makes it easier for the computer 
and printer to be sure that they’re 
in synchronization; if a “pack¬ 
et” doesn’t begin with A5, it*s 


THE STRUCTURE OF AN NPAP PACKET 

All NPAP packets have the same general structure, whether they are commands, responses, or 
alert messages. 


BYTE 1 

BYTES 2-3 

BYTE 4 

BYTE 5 

BYTES 6-N 

BYTES N+l 

Start of packet 

Packet length 

Flags 

Command or LU# 

Data 

Error checking (optional) 
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World's Fastest CD-ROM 


Pioneer engineers have worked hard to 
earn their outstanding reputation for a 
broad range of "World Class" optical 
products. 

From the beginning. Pioneer developed 
firsts in Laser Optical technologies and 
now holds more than 1333 related patents. 
Today, there are more firsts with the 
world's fastest CD-ROM reader and 
the world's first 5Vt" half-height multi¬ 
function optical drive. 

Pioneer continues to work hard to be 
first by reinvesting in research and 
development for new products and 
manufacturing advances that exceed 
industry standards. Our DRM-604X 
CD-ROM drive sets the world r ecord 
for speed reading, and it VA 
features the latest in 
multisession Kodak photo CD 


World's First 5 l U" Half Height 
Multifunction Drive 


compatabi1ity.TheDE-H7101 half height 
Rewritable WORM drive, slides easily 
into a standard drive bay on any 
computer and stores an amazing 654 
MBytes on a single optical disk. 

If that's not enough, Pioneer's full line 
of optical products offer more 
flexibility, more performance and more 
storage than ever before, 


Award 

Winning 

DRM-604X 


“Far Sheer 
Speed" 


Call us today and we will show you 
how Pioneer products can work for 
you tomorrow, 

1-800-LASER ON 


00 PIONEER 

The Aft Of Entertainment Pioneer New Media Technologies, Inc. 
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NPAP Conversation Example 

At the start of a typical NPAP-based session, the host computer first sets the NPAP packet size 
to 1024 bytes and then asks the printer for information on its capabilities and features. The 
printer responds with information that the host then uses for additional queries. 


HOST OOIVIIVIAND 

Data stream 

A5 00 05 50 03 05 04 00 

Description 

Set maximum host-to-prlnter packet size to 1024 bytes 

1 

PRINTER RESPONSE 


A5 00 02 50 03 

Acknowledgment of command 

I 

HOST OOIVIIVIAND 


A5 00 03 50 01 00 

Request summary of device characteristics 

Jr 


PRINTER RESPONSE 

A5 00 50 50 01 00 

Acknowledgment of command 

01 00 

NPAP 1.0 

00 

No printer-specific extensions 

00 

Marking technology=electrophotographic 

01 

Color capabilities=spot 

00 00 

One color supported 

00 

Two-sided printing=no 

0010 

Maximum number of entries in querles-completed queue=16 

00 

Speed unit=pages per minute 

OA 

Speed of printer=10 units (10 pages per minute) 

01 

Length unit=0.01 inch 

EA 60 

Horizontal logical units per length unit=60,000 (600 dpi) 

EA 60 

Vertical logical units per length unit=60,000 (600 dpi) 

00 

Counter unlt=pages 

00 00 50 00 00 

5 MB of memory 

02 00 

Maximum host to-printer block size=512 bytes 

00 01 

Maximum number of outstanding commands^l 

OA 

Error-checking supported=CRC-16, CRC-32 

02 

Two POL interpreters 

01 

One input tray 

01 

One output bin 

00 

Does not support request options in Characteristics subcommand 

00 

Printer language=English IS 8859-1 (Latin 1) 

19 49 42 4D 20 4C 61 73 65 72 50 72 69 6E 
74 65 72 20 34 30 31 39 2D 30 30 31 

Product name=IBM LaserPrinter 4019-001 

14 31 34 32 34 30 32 33 2D 39 30 44 20 2D 
4B 33 2F 32 30 35 35 

Product revislon=1424023*90D-K3/2055 

08 31 31 2D 41 34 33 37 36 

Serial number=ll-A4376 


HOST COMMAND 

A5 00 04 SO 02 00 
FF 


Request interpreter characteristics summary 
Return data for all LUs 


PRINTER RESPONSE 

A5 00 41 50 02 00 

Acknowledgement of command 

02 

Number of LUs=2 

01 

Information for LU#i 

19 

Supports Font Details subcommand 

FF FF FF FF FF 

Maximum free memory unknown 

00 OA 

10 fonts 

01 

One input tray 

01 

One output bin 

75 30 

Horizontal print resolution=300 dpi 

75 30 

Vertical print resolution=300 dpi 

OD 49 42 40 20 50 50 44 53 20 34 30 32 39 

LU#1 Interpreter name=IBM PPDS4029 

02 

Info for LU#2 

19 

Supports Font Details subcommand 

FF FF FF FF FF 

Maximum free memory unknown 

0011 

17 fonts 

01 

One input tray 

01 

One output bin 

75 30 

Horizontal print resolution=600 dpi 

75 30 

Vertical print resolution=600 dpi 

10 41 64 6F 62 65 20 50 6F 73 74 53 63 72 
69 70 73 

LU#2 interpreter name=Adobe PostScnpt 


not really the start of the packet. 

The next 2 bytes form the packet length. 
The packet-length value is an unsigned in¬ 
teger. sent most-significant byte first. (In 
fact, all multi byte values in NPAP are sent 
most-significant byte first.) The packet- 
length-byte count doesn’t include the first 
3 bytes of the packet (start-of-packet and 
packet-length bytes), so the largest possi¬ 
ble NPAP packet is 65,538 bytes (i.e., 64 
KB + 2 bytes). However, by convention, 
the maximum initial size of NPAP packets 
is 64 bytes until the host and printer ne¬ 
gotiate a larger packet size. 

The type of connection between host 
and printer may influence the choice of 
packet size. For a network connection, the 
packet size of the network is appropriate; 
that means NPAP packets will fit neatly 
inside the network’s own packets. For di¬ 
rect connections using a serial or bidirec¬ 
tional parallel port, the NPAP specifica¬ 
tion recommends 128- or 512-byte packet 
lengths. 

The next byte is a set of bit flags. For 
commands from the host, only the top four 
bits are defined as flags. However, for re¬ 
sponses from the printer, all 8 bits of the 
flag byte are defined (see “The Meaning of 
Flag Bits” on page 108). In simple terms, 
the flags in a command packet indicate 
whether a packet should be disregarded, 
the destination of the packet (either the 
printer’s NPAP receiver or a PDL inter¬ 
preter), whether the packet’s contents are 
continued in the following packet, and 
whether the printer is required to respond 
to the packet. 

Networks can guarantee that each pack¬ 
et will be delivered, but direct connections 
don’t have that level of reliability; thus, 
the NPAP specification recommends that 
the host always request positive acknowl¬ 
edgment for every packet of the message. 
That can be important for handling errors, 
since an NPAP message may take more 
than one packet, and NPAP error handling 
is on a message-by-message, not packet- 
by-packet, basis. 

Flags in response messages indicate 
whether the previous command contained 
an error. If so, they include information 
about the error, the source of the response 
(either the printer’s NPAP receiver or a 
PDL interpreter), whether the response 
packet’s contents are continued in the fol¬ 
lowing packet, whether the response was 
required, and information on the printer’s 
status. 

Next in the packet come the command 
and data bytes. Despite its name, the com- 
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Power Packed Upgrades. 


POWER SUPPLIES 


SOLID-STEEL CASES 


CPU COOLER 


“The premier power-supply maker 11 

John Dvorak, PC Magazine , March 30,1993 

“The only company to go to for a power supply 11 

Jerry Poumelle, Byte, April 1993 

STANDARD UMTS 

These UL/CSA approved, hilly tested power 
supplies are the best basic units available. 


STANDARD 205 SLIM.$89 

STANDARD 220 DESK/TOWER.$89 


L1TRA-QUIET UNITS 

Unrattle your nerves with 
a Silencer power supply, 
recognized since 1986 as 
the industry’s quietest. 
They’re cooled by custom, 
high-efficiency fans that 
are virtually inaudible! 

A must for home office or multimedia applications. 


SILENCER 205 SLLM. $119 

SILENCER 220 DESK/TOWER. $129 

SILENCER 270 DESK/TOWER. $179 

HIGH-PERFORMANCE UNITS 

BABY DESK 


BABY DESK 



Upgrade your computer with one of our premium 
Turbo-Cool power supplies—the choice of PC 
professionals. You’ll get 50% -100% more power, 
built-in line conditioning, super-tight regulation, 
ultra-clean output, a high-capacity ThermaSense 
variable-speed fan (300W models), UL/CSA/TUV 
approvals, and a no-hassle 2-year warrant}'! Ideal 
for high-end workstations and network file servers. 

TURBO-COOL 300 SLIM/BABY. $169 

TURBO-COOL 300 DESKjTOWER ... $189 
TURBO-COOL 450 DESK/TOVYTR ... $349 



Give your computer a professional, high-tech look 
with one of our premium-quality, .American-made 
all-steel cases. They’re rigid—unlike light-weight 
imports—so motherboards, cards, and drives are 
always properly aligned and grounded. And, with 
up to 18 drive bays, they offer real expandability! 
Ideal for commercial and industrial applications. 


CASE SPECIFICATIONS 

Desktop Tower Monster 


Exposed Drive Bay's: 

3 

6 

13 

Total Drive Bays: 

5 

8 

18 

Motherboard Capacity: 

1 

1 

2 

Power Supply Capacity: 

1 

1 

2 

Cooling Fan Capacity: 

2 

3 

6 

Filtered .Air Inlet: 

Yes 

Yes 

Yes 

Lockable Front Door: 

Yes 

No 

Yes 

Professional Controls: 

Yes 

Yes 

Yes 

All-Steel Construction: 

Yes 

Yes 

Yes 

Beige or Black Finish: 

Yes 

Yes 

Yes 

Meets FCC-B Specs: 

Yes 

Yes 

Yes 

Made in USA: 

Yes 

Yes 

Yes 


SOLID-STEEL DESKTOP CASE. $295 

SOLID-STEEL TOWER CASE. $395 

SOLID-STEEL MONSTER CASE. S895 


NOISE LEVELS I (lb) 



OROINARV SILENCER 
PCWFR SUPPLY POWER SUPPLY 



It’s a fact 486 chips run hot, often exceeding 185°F! 
Now, you can cool your 486 to a safe 85°-95°F with 
our popular CPU-Cool. It prevents random system 
errors and other heat-related problems. Consists of 
a mini-fan embedded in a sculptured heat sink that 


easily mounts on the CPU. 
drive connector. Effective, 

■ cools CPU 70° - 100°F 

■ prevents system errors 

■ adds years to CPU life 

■ thinner, quieter, and 
better-built than cheap 
imported imitations. 

■ safe, simple installation 

CPU-COOL. 


Powered by a spare 
inexpensive insurance! 


CPU TEMP I f) 



WITHOUT WITH 

CPU COOL CPU-COOL 


$29 


REDUNDANT POWER 


Eliminate the risk of network downtime or data loss 
due to powder supply failure with the Twin Power 900 
redundant power system. It delivers high-capacity, 
fault-tolerant power to your entire network server. 
Consists of two Turbo-Cool 450 power supplies 
in parallel, utilizing a special pow r er-management 
interface module. A must for mission critical LANs. 

■ 900 w r atts peak pow r er 

■ I00X more reliable 
than a single-unit 

■ load-sharing design 

■ hot-swap capability 

■ allows dual UPSs 

■ monster-case compati 

TWIN-POWER 900. $995 



PC POWER Si BOOUNO, INC. 

5995 Avenida Encinas, Carlsbad, CA 92008 • (619) 931-5700 « (800) 722-6555 * Fax (619) 931-6988 

Most orders shipped same day. We accept Visa, MC, COD, or PO on approved credit Turbo-Cool, TwinPower and CPU-Cool models guaranteed for 2 years. All other products guaranteed for 1 year. 
Hours: 7 a.m. - 5 p.m. (PT) Mon. - Fri. Silencer, Turbo-Cool, ThermaSense, TwinPower, and CPU-Cool are trademarks or registered trademarks of PC Power & Cooling, Inc. ©1993 PC Power & Cooling, Inc. 
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mand byte may contain one of three things: 
an NPAP command, the identification 
number of a printer’s PDL interpreter, or 
an indication that the packet contains an 
“alert” message from the printer. 


The command byte’s meaning depends 
on whether the packet comes from the host 
or the printer, and whether the destina¬ 
tion/source flag (bit 6 of the flags byte) is 
set to 1. For host commands, if the desti¬ 
nation flag is set to 1, the com¬ 
mand byte contains an NPAP 
command, and the bytes fol¬ 
lowing are subcommands or 
command data. 

For printer responses, if the 
source flag is set, the command 
byte either echoes the previ¬ 
ously sent NPAP command or 
contains an alert message. The 
printer’s NPAP receiver gen¬ 
erates alert messages that indi¬ 
cate printer status conditions 
that the NPAP receiver reports 
(e.g., low toner or a paper jam) 
or a message from a PDL in¬ 
terpreter (e.g., a PostScript in¬ 
terpreter’s response to a query 
of what fonts are available). 

If the destination/source flag 
is cleared to 0, the command 
byte isn’t a command at all. In¬ 
stead, it indicates which of the 
printer's PDL interpreters is the 
destination for a command or 
the source of a response. NPAP 
is designed to accommodate 
printers that can simultaneous¬ 
ly accept multiple jobs using 
different PDLs. Each job is as¬ 
signed its own LU (logical unit) 
number when the job begins; 
that LU number is used in some 
NPAP commands and respons¬ 
es to indicate which job or PDL 
particular data or status infor¬ 
mation belongs to. LU number 
0 is the default interpreter (typ¬ 
ically, the power-on default be¬ 
havior). 

In a host command, if the 
command byte contains an LU 
number, the remainder of the 
message is data to be passed di¬ 
rectly to the appropriate PDL 
interpreter. In a printer re¬ 
sponse, if the command byte is 
an LU number, the remainder 
of the message is information 
from the LU’s PDL interpreter 
to the host. 

The NPAP commands are 
intended to provide informa¬ 
tion from the printer in the most 
product-independent way pos¬ 
sible. For some printers, that 


will open up a whole new world of status 
information. For others, such as PostScript 
printers connected to networks, some 
NPAP commands provide information al¬ 
ready available. For example, you can get 
a list of available PostScript fonts by either 
sending the appropriate PostScript com¬ 
mands or sending an NPAP command to 
generate the same information. NPAP gen¬ 
erates the list of font names in a different 
format than PostScript, but the font names 
themselves are identical. And using the 
NPAP command has the advantage that 
one command works for all types of PDLs. 

Room for Expansion 

The current version of NPAP (Level 1) 
defines only six NPAP base commands 
and 32 subcommands. That leaves plenty 
of room for future expansion, since 240 
different base commands are available in 
the single NPAP command byte, and each 
base command can have an endless variety 
of subcommands. Base commands num¬ 
bered 00 through 7Fh are reserved for stan¬ 
dard NPAP commands and extensions; 
commands 80 through EF are available to 
individual printer vendors to define for 
themselves. However, the six Level 1 com¬ 
mands can provide most of the information 
a host computer is likely to need from a 
printer today. The six commands are Re¬ 
quest Device Characteristics, request In¬ 
terpreter Characteristics, Printer Config¬ 
uration Control, Request Device Status, 
Job Control Command, and Request Log¬ 
ical Unit Characteristics. 

The 16 values not used as commands, 
FOh through FFh, are earmarked for indi¬ 
cating alert messages from the printer. 
Three types of alert messages are defined 
in Level 1 NPAP: device status alert, in¬ 
terpreter message alert, and job control 
alert. 

A device status alert is a warning from 
the printer to the host that something has 
gone wrong. That “something” can range 
from low paper or toner supplies to ma¬ 
jor printer problems that require repair, 
such as a circuit-board failure. But al¬ 
though the category is broad, each NPAP 
alert message itself is specific about the 
problem, as well as how urgently it re¬ 
quires attention. An interpreter message 
alert indicates a message from a PDL in¬ 
terpreter (e.g., a response from a PostScript 
interpreter to a query or error). 

A job control alert is a message from 
the printer indicating that a particular point 
in the job has been reached (e.g., that the 
job has been processed and is ready to 


THE MEANING OF FLAG BITS 


The flag bits in byte 4 of an NPAP packet have different 
values. These values can represent commands that come 
either from the host or from the printer. 

COMMANDS EROIV1 HOST 

Bit 7: No Op (NOP). If set, the printer should disregard this 
message regardless of its contents. It turns any message into a 
dummy. 

Bit 6: Destination [NPAP Component or LU#). If set, it means 
the command byte (byte 5) Is for the NPAP receiver and is an 
NPAP command. If cleared, it means the message is data to be 
passed to the PDL interpreter, and byte 5 is the LU# that should 
receive the data. 

Bit 5: Continue. If set, it indicates the next message is a 
continuation of this message—that is, this message is not 
completed in itself. If cleared, it means this message ends with 
this packet. Note that “completed in itself is not the same as 
"complete in itself." Continue Clear just means that the message 
ends with this packet, not that it began with this packet. 

Bit 4: Reply Required, if set, it means the NPAP receiver must 
respond, if only by echoing the command. If the message is data 
for an LU, the NPAP receiver will acknowledge the data as being 
received. The LU or PDL interpreter will not itself respond to this 
flag, since it’s the NPAP receiver that sees and strips off the flag 
byte. If cleared, it means the NPAP receiver responds only to an 
error. In this case, the responses are unsolicited messages sent 
to the host. Remember that NPAP recommends that through a 
parallel interface, every message be sent with this flag set. 

RESPONSES FROM PRINTER 

Bit 7: Error. If set, this message contains error information 
about the command. 

Bit 6: Source (NPAP Component or LU#). Similar to bit 6 of 

command flags. If set, it means the command byte (byte 5) is 
from the NPAP receiver and is an NPAP command. If cleared, it 
means the message is data passed from a PDL interpreter, and 
byte 5 is the LU# that sent the data. 

Bit 5: Continue. Same as bit 5 of command flags. 

Bit 4: Reply Type. If set. this reply was required by the host. If 
cleared, it means this message is due to an error condition in the 
printer or other response not generated by an NPAP command. 

An unsolicited error message is asynchronous and can occur at 
any time. 

Bits 3 and 2: Command/Data Check Type. A 00 indicates that 
no errors were detected in command or data fields, but the 
command was rejected. A 01 indicates a data error. A 10 
indicates a command error. A 11 indicates an error detected in 
the message with error-checking protocol. 

Bits 1 and 0: Printer Status. A 00 indicates the printer is fine; 
no alert condition exists. 01 indicates the printer is still OK. but 
an operator-attention condition exists (e.g., low paper). A 10 
indicates a condition exists that will prevent further printing, but 
the operator can fix it (e.g., out of paper). A 11 indicates a 
condition exists that will prevent further printing and a service call 
is required. 
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KINGSTON PROCESSOR UPGRADES. 
SAVE YOUR SYSTEM AND A BUNDLE. 



Significant Savings Equivalent Performance. 

Kingston '$ IBM designed SLC/Now!plus SX/Now /, 
486/Now! and MCMasterprocessor upgrades 
make existing systems perform like new 386SX, 
486SX or 486DX models. They provide the 
pou>er needed for today's software, perform 
cmfmmbfy to new systems and cost at least 
70% less, 



Quality is Assured, 

Bench testing of each 


nasties and certification by 


the maximum assurance of individual product 



Upgrade 

before 

After 

New System 

System Supported 

SX/Nowl 

IBM-AT 

With SX/Now! 25 

PS/2 Model 57SX-045 

SXNowf 

Landmark Speed 2,0: 

8 MILS 

35 MHz 

22 MHz 

afrh^iratorefamASr, 

Recount: 

5:44 Min. 

1:51 Min. 

1:54 Min. 

Compaq. Epson, Everra. 

1 k-wJrtl PaCkanJ. ISM, 

Retail Price: 


$215 

$1,545 

NEC. Toshiba and Zenith 

SLC/Nawl 

PS/2 Model 50 

With 5!,C/Now! 50 

PS/2 Model 90-0H9 

SLG/Ntwl 

Landmark Speed 2,0: 

13 MHz 

114 MHz 

84 MHz 

IBM PS/a Mcxkfe So, w 

Recount: 

3=34 Min, 

:29 Sec. 

=38 Sec* 

anJiSfi 

Retail Price: 


$425 

$3,280 


1K6/NOW! 

PV2Mode!7<>-35MHz 

wuh WNowtstas 

PS/2 Model 9043H9 

486/NoVr- 1 

Landmark Speed 2,0: 

39 MHz 

84 MHz 

84 MHz 

ISM PSeMcxfeto TO ancles, 

Recount; 

:55 Sec. 

:39Sec, 

:38 Sec, 

Conpaq Hfcskjao Models 
385/1^306/20,3«>-20c!, 

Retail Price: 


$495 

$3,280 


MCMaster 

I‘.V >2 Model 558X 

WidiMCMiuWerSXa; 

PS/2 Mode! 90-0H9 

MCMrusier 

Landmark Speed 2,0: 

16 MHz 

84 MHz 

84 MHz 

TBMV&ZMcxJcl&SS, %, 57, 

Recount: 

2:47 Min. 

:36 Sec. 

38 Sec, 

65,7t3, SO and 90 

Retail Price. 


$795 

$3,280 



WM JMH ttEdufcrenLfp .MOtlute, taint KW <m ml MU « t«*r AH t*U3 u* M5BF(U antMSMFUt *B5J 

Arc-ouxU LT?wktcfHfwj HSU Excel for VtaiAms ^muisbxi ypn'toiai b* Xbipton 


n Fuli Compatibility* 

Kingston 5 processor upgrades 
If runs with am teste ^ i° ^ /*# compatible 
N etWare With today’s most popular oper¬ 
ating environments including MS DOS, Microsoft 
Windows , IBM 's 0X2 and Novell Netware. 


More Information. 


Contact your nearby Kingston dealer 


or give us a call at (800) 835-6575 
to find out which processor upgrade 



is best for you. 



Kingston Reliability. 

Like our memory products, every 
processor upgrade is individually 



The Inside Name tn Upgrades 


free comprehensive technical assistance 
and backed by a five-year warranty. 


17600 Newbope Street , Fountain Valley, California 92708 (714) 435-2600 Fax (714) 435-2699 

Ail Trademarks, Esgkterfd Trademarks and Layos are of tbeir respecthv holders KhtffilQn and Kingston TecbnaSa#)) are Registered Tradtmufki of Kingston Technology Cotpo raffoh. MCt/tmier t£ a Tradttttark of rtwr, !m 
Both SXNowt and dStStftwtl am eurrentty certified by The fiaiimitl jtyhwrrtf Testing Laboratory. CertiffcMion for recent introductions, MCMaster and SLCfNaw. 1 , (spending. Developer tested only. Nttucfl makes no warranties with respect to these products 
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State of the Art 


The Printers Talk Back 



Although Lhe NPAP (Network Printing Alliance Protocol) 
looks tike a well-developed solution to the problem of getting 
printers to talk back, there’s no guarantee the next printer you 
buy will support it. That's because the list of NPAP’s support¬ 
ers is missing one of the biggest names in printers: Hewlett- 
Packard, 

HP already has its own solution forgetting information 
from a printer: PJL (Primer Job Language). PJL is more limit¬ 
ed than NPAP, but it does provide many essential features for printer control and 
communication. PJL’s biggest drawback is dial control and status commands can 
be sent to Lhe printer only before and after a print job runs, not while it’s in 
progress. However, that weighs only lightly against PJL's biggest advantage: IPs 
already available from HP, which dominates the laser-printer business, (NPAP 
isn't even second in line behind PJL: Compaq also has its own proprietary printer- 
control protocol,) 

N PAP’s partisans argue that HP’s PJL isn’t as robust as their protocol, especial¬ 
ly for managing printers on a network. HP’s recent answer was to select SNMP as 
its choice for managing networked printers. SNMP is already widely used for man¬ 
aging devices on Unix-based networks, and it’s familiar to many network adminis¬ 
trators. And while NPAP can be extended to control devices {c.g., fax cards and 
scanners), SNMP can work with almost any device on a network. At least one 
high-end printer vendor, QMS, has joined HP in endorsing SNMP, and with PJL 
on the low end and SNMP on the high end. HP seems to have NPAP surrounded. 

But a new alliance has confused tilings even further: The NPA recently infor¬ 
mally joined forces whh the DMTF (Desktop Management Task Force). DMTF 
was started in 1992 to develop a standard management interface for desktop com¬ 
puters. HP is a DMTF charter member, but so are NPA founders Intel and IBM. 
along with DHC T Microsoft, Novell, Sun, and Synoptics. And the more than 300 
other DMTF members will have their say before NPAP, PJL. SNMP, or any other 
protocol is anointed the winner. 

In practice, of course, there may never be a single "‘winner” in net worked-printer 
management. But the competition is guaranteed to spur improvements to both 
NPAP and its competitors. Tile only ones guaranteed to come out ahead are users. 
One way or another, your printer is likely to never be tongue-tied again. 



begin physically printing). Job control 
alerts offer the host an opportunity to abort 
the print job or to change bow the job will 
actually be printed. For example, by the 
time a job has completed processing and is 
next in line to print, there may not be 
enough paper left in the tray to finish ail 20 
copies a user requested. 

Job control alerts also offer one of the 
biggest advantages of NPAP for future 
printer features. Today, primers mainly 
compete on speed, resolution, and the 
number of emulations they support. What's 
missing are many of the amenities that 
have become standard for high-volume of¬ 
fice photocopiers, such as automatic col¬ 
lating and stapling. Job control alerts sup¬ 
port a standardized way of specifying such 
finishing touches at the appropriate lime in 
the printing process. It’s still up to printer 
vendors to actually add features like col¬ 
lating and stapling to their products. 

Upside, Downside 

With the wealth of new printer status in¬ 
formation that it offers to host computers, 
NPAP clearly has many advantages, bul 
there are drawbacks, too. The most obvious 
one is that, from the outside. NPAP ap¬ 
pears to be yet another emulation for prim¬ 
ers to support, even though it’s really an 
“emulation” that supports other emula¬ 
tions. NPAP is not transparent: if a host 
or application mistakenly uses an NPAP 
driver with a printer that doesn't under¬ 
stand NPAP, the result will likely be pages 
of garbage, and a prinicr expecting NPAP 
and receiving ordinary ASCII text will re¬ 
port an error. 

Although NPAP radically improves 
communication between a host and a print¬ 
er, the price of that communication is com¬ 
munication: Significantly more bytes will 
pass between host and printer with NPAP 
than without it. Howev¬ 
er, NPAP also includes 
commands to turn off 
NPAP packet process¬ 
ing so that raw text can 
be sent to the printer, ei¬ 
ther until the current job 
is complete or until the 
primer is reset. 

On the plus side, 

NPAP may help to cm 
some communications 
traffic. For example, with 
information provided 
through NPAP, a host 
may be able to avoid 
downloading unneces¬ 


sary fonts or use a more effective emula¬ 
tion to reduce the data stream to the printer. 
NPAP also offers Lhe chance for print man¬ 
agement improvements, 
especi a I ly for large net¬ 
works. More intelligent 
and communicative 
printers will save sup- 
pi ies that won’t be wast¬ 
ed on incomplete jobs. 
They ’ 11 cut waiting time 
when primers aren’t used 
for jobs they can't han¬ 
dle. And they' II no longer 
require babysitting by 
administrators or oper¬ 
ators, who today must 
keep one eye on the 
printer’s front panel; with 
NPAP, the printer can 


call lor help when iris in trouble. 

As much of an improvement as NPAP is 
today, it’s already being extended for the 
future, NPAP can easily be stretched lo 
support input devices as well as printers—■ 
including scanners and fax devices. Mem¬ 
bers of the Network Printing Alliance are 
continuing work on polishing the proto¬ 
col and developing extensions. With the 
broad array of printer vendors planning 
new products that incorporate NPAP, it 
looks as though lliere may Finally be a new 
and better standard for connecting com¬ 
puters and printers. Uncommunicative net¬ 
work printers may finally be headed the 
way of the dinosaur. ■ 


Frank Hayes is a writer , communications consul¬ 
tant. and fanner West Coast news editor for BYTE. 
You can contact him on BIX as ‘frankhayes. “ 


For More Information 


The NPAP specification—including the 
current version of the protocol—is 
available for downloading from 
Lexmark International's BBS at (606) 
232-5238 or by anonymous ftp over 
the Internet from ftpJexmarkxonn in 
the directory /pub/npa. The 
specification is called NPAP.ZIP. which 
is a PostScript file that has been 
compressed using PKZip. The 
specification is also available on 
CompuServe via the Intel forum (just 
type GO INTEL). For information on 
joining the Network Printing Alliance, 
contact Mike Stilz at Lexmark at (606) 
232-4617 or Ron Smith at Texas 
Instruments at (617) 774-6151. 
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a 

active matrix color notebook with 
true desktop power, your wait is over. 

Thanks to the new TravelMate“4O0OE 
WinDX2'“/50 Active Matrix Color 
notebook from Texas Instruments. 

With 256 brilliant, simultaneous colors and a 
50MHz 486DX2 processor, this powerhouse doesn’t 
just whisper color, it screams it. 

performance And yet the TravelMate 4000E weighs a mere 6.2 

m a notebook, pounds, including battery. This convenient size and 
weight gives you more performance* than the leading 
486 notebooks. And the industry’s first 4mm, full- 
travel keyboard gives you the feel of a desktop. 

— Thanks to 


OMHzDXB 
processor with 
oprocerssor 


f the leading active matrix color notebook mannfactureni, only 
1 offers the desktop performance of a 50Mllz DX2 processor. 

Active Color Weight 486 
Notebook (Ik.) Processor Speed Coprocessor 

.javclMate 4000E 6.2 DX2 50MHz Yes 

| Toshiba T4600C 6.9 SL 33MHz Yes 

Compaq LTE Lite 4/33c 6.6 SL 33MHz Yes 

BM ThinkPad 720C 7.6 SLC2 50MHz No 


built-in Windows 
3.1 and useful TI 
utilities, you can 
power up to 
Windows in just 
15 seconds. And 
the TravelMate 


TI TravelMate 
486DX2 Notebooks 


4000E is Windows NT-compatible. 
With 4MB of main memory, expand¬ 
able to 20MB, you’re ready for today's 
and tomorrow’s software. 


If you work on the go, you’ll also go 
for the rugged 200MB hard disk drive, 
the high-speed video bus and 1MB of video RAM, as well as the full range of 
connectivity options - snap-on modules for Ethernet* LANs, SCSI-com¬ 
patible devices and an internal 14,400 bps V.32 bis modem with 9,600 bps 
send/receive fax capability. 

For more information about the only 486 notebook family 
that won five Editor's Choice awards in PC Magazine's August 
issue, call 1 - 800 - 527 - 8500 . 


irifel 




EXTENDING YOUR REACH 
WITH INNOVATION" 1 

* Texas 
Instruments 

11 

\ JrBased on LndustTT standard application performance speed tests, TravelMate, WtnDX2 and “Extending Your Roach With Innovation" arc trademarks of Texas Instruments. Ethernet tea registered trademark ni Xcrnx Qnrp. 
The Intel Inside lego is a trademark nf Intel Corp- 01SWTI. 
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Expand Sure!MAPS with detailed information 
on major metropolitan areas. 


Now there’s a better way: SurelMAPS"'' 

CD-ROM based desktop mapping software 
from Horizons Technolog}'. No more 
colored stick pins. No more holes in your 
office wall. SurelMAPS brings detailed mapping 
capabilities directly to your DOS or Windows PC. 

Import your database into SurelMAPS to reveal geographic 
trends that will help you make faster and better business deci¬ 
sions. Whether it’s real estate listings, office locations, customer 
sites or virtually any kind of point-specific data, SurelMAPS can 
open your eyes to a world of valuable insights. 

The SurelMAPS base product includes a continental U.S. map 
and two world maps. You can expand your map coverage bv 
-ordering full-color raster USGS Map Sets or 

$199 major metropolitan areas, complete with ter- 
RETAIL! rain contours and details like airports, parks, 

-rivers, buildings and bridges. Street-level 

maps and satellite imagery are available, too. All you have to 
do is pick the Map Set that contains your city or region and 
SurelMAPS does the rest. It even imports spreadsheet and data¬ 
base files, calculates distance and area, and scrolls from map to 
map in one seamless presentation. 

Pin-point mapping will never be the same after SurelMAPS. 
So throw away those little pins and call 1-800-828-3808. 

Or plot a course to your local distributor, reseller or computer 
store to get your copy today. 


Street maps let you pin-point locations by 
address or latitiuie/longitiuie . 


n 



HORIZONS TECHNOLODY, INC. 


Horizons Technology, Inc. 

3990 Ruffin Rd. 

San Diego, CA 92123-1826 

(800) 828-3808 

SurelMAPS is a trademark of Horizons Technology, Inc. 
Street-level maps arc copyrighted by Etak, Inc 















State of the Art 


Print Pages Faster 


Getting output from your printer is usually a question of whether the image is processed 
locally on the printer or by the host computer 

PETER WAYNER 



T he dynamics of printing are about to 
change radically in the next several 
years as electronic documents gradually 
take over the world. Many companies and 
publishers are investigating ways to dis¬ 
tribute their information in electronic form 
using protocols for device-independent 
image formats like Adobe’s Acrobat. 
Someday, when you want published in¬ 
formation, you won't walk to the book¬ 
store or library—you’ll dial up a modem 
and send the document to your printer. 

As the desktop printer takes on a larger 
role in the information food chain, the de¬ 
mand for speed will become greater. Com¬ 
plicated graphics and layouts slow today’s 
standard printers to a standstill. Bit-mapped 
images are an especially imposing bottle¬ 
neck. Many mainstream machines could 
never generate a customized version of 
the morning paper before late afternoon. 

Printer companies are approaching the 
problem by optimizing printer software 
and evaluating specialized hardware. The 
PostScript PDL (page-description lan¬ 
guage), which encodes page images, dom¬ 
inates the printer market, so most of the 
efforts are aimed at optimizing it. Boosting 
speed by carefully rewriting the algorithms 
that lie at the core of the software is the 
most common technique; it is more flexi¬ 
ble, and it can run on many platforms, in¬ 
cluding your own machine. 

At this time, specialized hardware for 
fast page rendering is economically viable 
only on the high end of the printer market 
for users like graphic designers and type¬ 
setters, who must generate complicated 
images quickly. These specialized hard¬ 
ware systems are usually RISC processors 
that may also have additional custom chips 
designed to speed up halftoning and ren¬ 
dering. 

In the past, most home and small-office 
users were content with the images from 
the least expensive printers. Most of the 
output was mainly text, and people could 
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State of the Art 


Print Pages Faster 


Getting a Smoother Gray Scale 


Before 



Creating a halftone on a PostScript printer can be an ugly process. Simulating a 
continuous gray scale often results in banding, as shown in the top illustration. The change 
from light to dark is anything but smooth. Using the latest halftoning algorithms, however, 
results in a much better transition (bottom). 


wait for complicated images. This is bound 
to change as the new, highly formatted 
and graphics-rich electronic documents 
start straining the low-end machines. In 
the years to come, many of the techniques 
from the high-end printers will migrate to¬ 
ward the low-end printers as companies 
strive to find combinations of hardware 
and software that are inexpensive and pow¬ 
erful enough to get the job done. 

So, to get the equivalent of the morn¬ 
ing’s newspaper printed in a reasonable 
amount of time—say 10 to 15 minutes— 
you will need throughput several times 
greater than what is available today. This 
performance level is still far away. Adobe’s 
benchmarks show that if unassisted, Post¬ 
Script interpreters can typeset a typical 
newspaper in 101 seconds; if they are using 
a PixelBurst processor, it takes 24 seconds. 
At this rate, to typeset the Sunday New 
York Times , it could take interpreters 20 
hours without a PixelBurst processor and 5 
hours with one. 

The Printing Foundation 

The core of the speed problem is in the 
PDL. Optimizing basic laser printers for 
text output is straightforward: The printer 
simply copies a rectangle of bits from one 
location in memory where the image of 
the font is kept (often on ROM cartridges) 
to the memory holding an image of the 
page. This operation is called BitBlt (pro¬ 
nounced “Bit Blit”). In pure text docu¬ 
ments, the BitBlt routines can usually work 
faster than the printing mechanism can 
generate the next page. 

Graphics and typesetting became im¬ 
portant with the invention of the Interpress 
standard at Xerox and its cousin, PostScript, 
at Adobe. Rather than send a stream of text, 
these PDLs send a program that the print¬ 


er uses to generate the data. PostScript is the 
dominant standard, but the principles used 
to build a fast PostScript printer apply to 
other standards. In fact, the generic term 
for PostScript processors is raster-image 
processor, or RIP, which refers to the pix- 
elated nature of the final page. 

The PostScript language is an interpret¬ 
ed, stack-based language with all the com¬ 
putational abilities of C or Pascal. In many 
ways, it is like Lisp, the flexible language fa¬ 
vored in the AI community. Harlequin is 
not only a third-party supplier of PostScript 
interpreters for printers but also one of the 
largest suppliers of Lisp environments. 

The programmatic nature of PostScript 
explains the vast differences in print speeds. 
Text documents may fly off the PostScript 
printer, but bit-mapped images and com¬ 
plicated line drawings take much longer. 
This is because the PostScript printer keeps 
a cache of font bit maps and BitBlts (i.e., 
copies) them into place in much the same 
way as a regular printer. However, lines, 
circles, and bit-map halftones must be com¬ 
puted each time they are encountered and 
then drawn on the page. 

Speeding Up Software 

In almost all cases, PostScript is inter¬ 
preted entirely in software, whether it is 
on the host processor or on a separate ded¬ 
icated processor at the printer. Therefore, 
finding and solving bottlenecks within the 
PostScript interpreter will show signifi¬ 
cant performance gains. 

Much of the problem is similar to that of 
building a fast compiler. The PostScript 
program must be compiled into simple 
commands. That means the program must 
maintain a list of variable names and their 
values in efficient data structures. It must 
also have good garbage collection for 


JUST SPEAK UP IF YOU 
WANT TO GET THE 
STEREO SOUND BOARD 
WITH YOUR 
SYSTEM FOR $159. 

Did we mention this is the best 


time to get our new Microsoft* 
Windows'" Sound System complete 
with 16-bit stereo sound board? 



Plug in our 16-bit stereo sound board and headphones 
for remarkable sound quality. 

Right now, for $159," you can 
get the sound board, headphones, 
hands-free microphone and, of 
course, our cool audio software and 
Sound Blaster'" compatibility. 

So visit your local reseller. To 
find one near you or to order, call 
(800) 871-3269, Dept. KW5. And get a 
great deal on the Windows Sound 
System. Because now talk is cheap. 



Microsoft 


njjj "Plus applicable sales tax and freight If ordenng directly from 
zjJLJ Microsoft. Reseller prices may vaty. © 1993 Microsoft Corporation. 
™' ? r1us tes<rvcd - Microsoft is a registered trademark and 
wtvrxM* windows and the Windows logo ate trademarks of Microsoft 
Corporation. Sound Blaster is a trademark of Creative Technology Ltd. 
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FIRST WE MADE 
WINDOWS. 
NOW IT’S TIME 
TO TALK. 



With the new Microsoft* 
Windows'" Sound System, just tell 
you r computer what you want it 
to do. 'Vou can customize your sys¬ 
tem to respond to your personal 
spoken commands. Even our new 
directional microphone knows 
exactly who you are. 

This full set of audio software 
has lots of options, too. Spice up 
presentations with music or quotes. 


Or proofread numbers as the com¬ 
puter reads them back. 

All for the price of a game. 

Ybu can also get this software 
with the sound board included. So 
go visit your nearest reseller to see 
what’s creating all the conversation. 

Microsoft 

Making it easier 


•%' 1533 Microsoft Cacp&nltaiu Ail eights reserved. Microsoft la a rectified trademark and Windows and die Windows logo aj 
Microsoft Corporation. 






Subscription Problems? 

We want to help! 



you have a problem with your BYTE sub¬ 
scription, write us with the details. We'll do our 
best to set it right. But we must have the name, 
address, and zip of the subscription (new and old 
address, if it's a change of address). If the problem 
involves a payment, be sure to include copies of 
the credit card statement, or front and back of 
cancelled checks. Include a "business hours" 


phone number if possible. 


BITE Magazine 

Attn. Subscriber Service, P.O. Box 555 
Hightstown, NJ 08520 


State of the Art 


To make the 


system as fast as 

possible, you 


must balance the 

amount of 


computation with 

the memory 

nrr'Tr 

bandwidth. 



removing procedures and variables that 
aren * t n ceded an y mo re. 

The most important part of the process, 
though, is the raw graphical operations 
that dominate the process. The interpreter 
must have well-designed routines that can 
draw lines and other primitives efficiently. 
This process can be quite complicated, be¬ 
cause PostScript contains many features, 
such as the ones that allow you to govern 
the shape and structure of the corners 
where lines meet. The routines must be 
general enough to handle these problems in 
d i fferen t c i re u m s lances. 

The most time-consuming process is 
printing bit-mapped images. At first, this 
seems counter-intuitive. PostScript is slow¬ 
er because it needs to convert letters, lines, 
and other figures into bit-mapped images. 
Why should it be even slower printing a 
bit-mapped photographic image? 

The problem is that most bit-mapped 
images come with multiple gray-scale val¬ 
ues. Each pixel ranges from white to black. 
Laser printers, however, only have one 
shade of ink—black. They simulate the 
gray-scale values by speckling black dots 
in densities proportional to the desired 
gray-scale value. Darker values gel more 
dots. Lighter values get fewer dots. 

The process of computing this dot pat¬ 
tern is known as halftoning, and it can grow 
as complicated as you want The simplest 
algorithms replace each pixel with a pre¬ 
computed screen of dots at the right density. 
This is a fast solution, but it is often unat¬ 
tractive. The picture is left with a lightly 
cast, blocky grid defined by the borders 
between the adjacent pixels of different 
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Ltd, Window T.M Wcrasolt Corp. ■ THE END OF THE PAPER CHASE " 
Rag. T.M. Mi era Dynamica, Lid, Silver Spring, MD. 
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DOPE INCREASES YOUR PRODUCWITY AT WORK. 

We've just brought the paper chase to a resounding and refreshing hait with the 
invention of DOC-IT, the revolutionary, desktop document processor that com¬ 
bines a multitude of talents. 

With DOC-IT, Okidata has integrated faxing, printing, copying, scan¬ 
ning, cutting and pasting in one unit with a footprint so compact, it takes 
up just a corner of your desk. Incorporating graphics capability compati¬ 
ble with Windows"and most major software, DOC*IT lets you create 
and communicate finished presentation-quality documents-complete 
1, with visuals—without having to get 

out of your chair. 

No more standing in line. Everything sits on 
the comer of your desk: simple, handy, pro¬ 
ductive and private; and incredibly easy to use. 

If DOC-IT looks good to you on paper, come 
see it in action at your nearby authorized 
Okidata DOC-ITdealer. TO RECEIVE YOUR 
OWN ONSCREEN DEMO OIK 
OR THE NAME OFA DEALER NEAR YOU , 

CALL 1-800-OKIJWi.EXl 264, 

Circle 127 on Inquiry Card. 
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gray-scale values. The transitions between 
one gray-scale level and another level clear¬ 
ly stick out. Poorly designed screens can 
also generate moire patterns when the tiny 
dots line up in secondary patterns. 

More complicated algorithms are now 
available, and many manufacturers offer 
their own proprietary halftoning systems. 
One popular algorithm defeats moire pat¬ 
terns by randomly distributing the dots 
simulating the gray value of each pixel. 
Other algorithms “spread” the tone of each 
pixel with its neighbors by blending the 
clots along the boundaries to provide even 
texture. 

The process of choosing the tiny dots 
to represent the gray value of each pixel is 
time-consuming. Each additional “blend¬ 
ing” step that is used to ensure that adja¬ 
cent pixels look good next to each other 
is what takes time. 

Another difficult problem for a Post¬ 
Script interpreter is clipping a region and 
filling it with a particular pattern. The RIP 
must find the boundaries of the polygon 
and then determine all the points that are 
inside. A pattern must be copied into place. 


but it must be done carefully. In almost 
all cases, some words of memory will con¬ 
tain some bits that lie inside the polygon 
and some outside the polygon. The RIP 
must be precise in copying the pattern into 
the correct bits. 

The Memory/Processor Pas de Deux 

A programmer must use many other oper¬ 
ations when designing the RIP. Developer 
Ian Kemmish created one of the fastest 
PostScript interpreters that 5D Solutions 
(London) sells to OEMs for repackaging. 
Kemmish says that to make the system as 
fast as possible, you must balance the 
amount of computation with the memory 
bandwidth. The amount of data that must 
be written out to memory limits the speed 
of most graphics operations. The proces¬ 
sor/memory pathway is the bottleneck. 

Many RISC processors, for instance, 
pipeline their operations so that they can 
perform many computational steps be¬ 
tween each memory access. A good com¬ 
piler will rearrange the sequence of these 
machine code-level instructions so that 
they are interleaved for maximum through¬ 


put. If the current version of an algorithm 
for drawing a line, for instance, can al¬ 
ready perform all the necessary computa¬ 
tion between the memory writes, then there 
is little reason to write a new algorithm. 
Faster computation won’t matter because 
the processor will just be waiting for the 
memory to be ready to accept another block 
of pixels. 

Other simple optimizations can make a 
big difference in throughput. Harlequin 
implemented an internal multitasking sys¬ 
tem that would allow its PostScript inter¬ 
preter to send one page image to the print¬ 
er while simultaneously building the image 
for the next page. Most systems don’t start 
processing the next page until the last page 
is completely printed. Harlequin’s system 
will also cache extra page images on disk 
if the processor gets ahead of the printing 
mechanism. This allows maximum through¬ 
put, and it reduces the interruption caused 
by especially complex images. 

Placing the Processor 

A hardware solution to getting faster page 
processing often depends on where the 
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The Harlequin Script Works RIP works hand in hand with the 
Harpoon processor to increase the throughput and enhance the 
image of PostScript files* The Harpoon processor deals only 
with the halftoning process . 


processing occurs. Many high-end 
laser printers have their own proces¬ 
sors—often RISC chips, which have a 
much better price/performance ratio. 
Placing a processor in a printer re¬ 
quires that the primer has enough 
memory to hold the image before it is 
sent to the printing mechanism. 

Next decided that this setup was 
much too expensive, because die com¬ 
puter in the laser printer was often 
idle. Its Next Cube ran the PostScript 
image on the computer and sent the 
final image to the printer. This extra 
processing slows down the host ma¬ 
chine, but it shaves thousands of dol¬ 
lars off the cost of the printer 

Host-based processing is used fre¬ 
quently today. Software like Harlequin’s 
ScriptWorks, Color Age’s Freedom of the 
Press, or the freeware Ghostscripl imple¬ 
ment a PostScript interpreter on the local 
machine. The computer is tied up while it 
computes the image, but you can get ac¬ 
ceptable results on even a $300 ink-jet 
printer using this method. The host-based 
approach is often best for home or small- 


business users who prim small numbers 
of documents with low complexity . 

The speed that the RIPs l ender the pages 
varies significantly from chip to chip, and 
the internal structure of the RIP makes it 
simple to understand which processors will 
run PostScript imaging procedures faster 
than others. The bandwidth between the 
memory and the processor is always the 


limiting case. The greater this is, the 
faster the processor can draw dots 
when little computation is required. 
For this reason, chip sets with 64- 
bit- wide buses, such as the Pentium, 
the Mips 4x00 series, or the Power¬ 
PC, all offer substantial improve¬ 
ments in processing time. The extra 
bits might not make much difference 
when a word processor is running, 
but they will add substantial im¬ 
provements when the processor’s 
main job is moving bits from one 
place to another. Large sections of 
PostScript code are devoted to BitBIt 
patterns and bit maps of letters. 
Another important requirement is 
floating-point performance, which 
many of PostScript’s complex graphical 
routines require. Rotating graphical ele¬ 
ments and scaling them to fit on the page 
all involve fractional arithmetic. A good 
floating-point-capable machine will be 
able to speed up these processes substan¬ 
tially. For instance, the 386 without a 387 
may be only several times slower than a 
486DX on integer tasks; however, the 
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The Adobe PixelBurst processor can significantly boost the 
processing speed of raster files. It uses the list of drawing 
primitives produced by the software RIP to construct the 
raster image sent to the printer. 


speed difference is much greater on 
floating-point numbers, because the 
486DX comes with a 487 floating¬ 
point coprocessor built on the chip. 

Special Hardware Solutions 

The fastest PostScript engines now 
use special hardware implementations 
of raster processors that handle many 
of the simple tasks at fast speeds. 
These processors are highly optimized 
machines that have many similarities 
to GUI accelerators. They maintain 
their own array of fast local memory 
for keeping the page image and are 
optimized for moving and setting 
large blocks of bits in this array of 
memory. 

The two main chips used today take dif¬ 
ferent approaches. Harlequin’s Harpoon 
accelerator contains an Intel 960 and a 
collection of specialized ASIC (applica¬ 
tion-specific IC) chips. It runs hand in hand 
with the ScriptWorks software, but it will 
only help with halftone screenings. The 
Harlequin engineers decided that this was 
the only task for which they could use the 


additional processing power effectively. 

On the other hand, the PixelBurst chip 
from Adobe contains a wide range of dif¬ 
ferent capabilities. It can render all the 
primitive graphical components necessary 
to build up an image. These include lines, 
circles, Bezier curves, and pattern-filled 
areas defined by these primitives. 

The software/hardware architecture of 


the Adobe PixelBurst is substantially 
different from the Harlequin Script- 
Works/Harpoon combination. The 
Adobe software running on the host 
processor performs the more gener¬ 
al interpretive tasks but doesn’t draw 
anything. The software merely 
breaks down the operations into 
primitive drawing tasks and stores 
them in a list. When this list goes to 
the PixelBurst processor, the main 
CPU can move on to the next page, 
while the PixelBurst processor han¬ 
dles the task of flipping the right pix¬ 
els on and off. 

Splitting off the pixel-drawing 
work to an entirely different proces¬ 
sor can lead to some important speed 
advantages. PixelBurst can support its 
own memory subsystem to hold the page 
pixels. The communication between the 
PixelBurst processor and this subsystem 
can be highly optimized for drawing, and 
the needs of the main CPU do not hold 
it up. 

One of the most work-intensive process¬ 
es is filling an area with a pattern. The 
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Brace yourself for the kind of speed 
and performance that makes other servers 
look like they’re standing still. The newest 
PS/2* Servers do more than run. They fly. 

The new Server 95 Array models are the 
fastest available. With their bottleneck- 
eliminating SynchroStream™ controller, 



IBM PS/2 Servers can exploit the full 
power of their Pentium™ 66 MHz or 60 
MHz chips and 256KB of L2 cache. And 
we can prove it: in complex workloads 
using popular workgroup applications, 
the PS/2 Server 95 Array beat a similarly 
equipped Compaq SystemPro XL by a 



95 Server 


‘IBM internal study; for more information and configuration of competitor machines, call 1 800 772-2227 IBM intends to support future overdrive processor upgrades 
based on Intel Pentium technology for the PS/2 Server 85 (9585) 433 and 466 IBM and PS/2 are registered trademarks and SynchroStream is a trademark of 
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mem ary sections containing an area's 
pixels must be overwritten with the pat¬ 
tern. The speed of processor-io-memory 
pathway becomes the limiting factor when 
large areas are filled. In fact, the cost of 
building a separate, high-speed memory 
subsystem for the printer is one of the big 
limiting costs of these hardware accelera¬ 
tors. High-resolution pages require plenty 
of memory to hold their image, and this 
can be expensive. An 8- by 10-inch im¬ 
age rendered at 1200 dots per inch takes up 
about 14 MB of memory* 

The classic trick that is used to reduce 
the need for memory in both hardware and 
software RlPs is to split the page into 
bands or subsections* If there are n sub¬ 
sections, then the page is rendered n times. 
In each new rendering, only the drawing 
operations that apply to the particular sub¬ 
section stick. The rest are ignored. In these 
cases, throughput can be substantially in¬ 
creased by adding more memory. Dou¬ 
bling the memory wifi halve the number of 
times the page must be rendered. Adding 
more memory will continue to speed up 
the process until there is enough memory 


available to hold the entire page image at 
the desired resolution. 

The Future Printer 

The next generation of printers to hit the 
market will be substantially enhanced with 
software for handling sophisticated graph¬ 
ics. Already, Apple’s ink-jet Style writer 
II (street price of about $350) contains spe¬ 
cial software for printing gray-scale im¬ 
ages. Although this version is not Post¬ 
Script-compatible, more low-end printers 
are emerging that offer this standard. Some 
are even priced starting at under $1000. 

These low-end machines are still very 
slow. This next generation will need to 
find a way lo provide the computational 
support for the user’s increased demands 
for high-quality graphics. Some w ill sim¬ 
ply bundle RISC processors into their ma¬ 
chines and concentrate on improving the 
software significantly. The software should 
continue to improve in quality and speed, 
as the severe competition in this arena 
forces developers to tune, tweak, and en¬ 
gineer their software RIPs for maximum 
throughput* The theoretical limits that the 


memory-access bottleneck has set have 
not been reached. 

Although specialized hardware like the 
Harpoon or the PixelBurst will keep a 
market niche for themselves in the high- 
end arena far the next year, they will come 
under increasing competition from RISC 
chips that offer substantial speed at mass- 
market prices. But if the market for low- 
end, fast printers with hefty graphical ca¬ 
pability begins to grow significantly, the 
market may be able to support low-end 
specialized chips. 

These changes, though, are many years 
down the road. To a large extent, the fate of 
the widely circulated electronic document 
is lied to the availability of printers that 
will make the documents available to peo¬ 
ple, High-quality, inexpensive, and fast 
printers that can render sophisticated graph¬ 
ics are absolutely essential to the emer¬ 
gence of this market. ■ 


Peter Wayner is a BYTE consulting editor. One 
of his latest projects is to hack on a Ghostscript, 
public-domain PostScript interpreter . You can 
reach him on BIX as "p wayner . " 
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And Tou Thought 
We ^fere Just 
The Most Reliable. 


margin of 166% and Dell by 42% ? Thais not a burst 
ineasure-it s an overall average. 

Of course, you know we’ve got the reliability thing 
nailed. But we even turned that up a notch, PS/2 
Server Array models feature a high - performance 
RAID controller, so you don’t sacrifice speed for 
reliability. 


If we’re going loo fast for you, there are new 486- 
based Server 95 models and new entry-level Server 
85 models* (They’re all easily upgraded to Pentium, 
by the way). To find out more, call 1 800 772-2227 
If you still think PS/2 Servers 
are just reliable, it’s time we 
brought you up to speed. 


Internali0nal Business Machines Corporation. Pentium is a trademark of Intel Corporation, All other brands or product names are registered trademarks, trademarks, or 
service marks ol Lheir respective holders. © 1993 IBM Carp. 
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Introducing the new and improved MX series. Once again, MAG InndVisidn pushes the 
STATE-OF-THE-ART IN HIGH-PERFORMANCE 1 5-inch AND 1 7-INCH COLOR MONITORS. ■ LOW ELEC* 
TRO-MAGNETIC AND STATIC EMISSIONS THAT MEET THE SWEDISH M PR II GUIDELINES ARE NOW 
STANDARD. ■ We've INCREASED THE PROGRAMMABLE TIMINGS TO 1 6 PRESET AND B USER TO SUP¬ 
PORT NEW HIGH-REFRESH VIDEO MODES. ■ We've ADDED PINCUSHION AND TILT* CONTROLS FDR 
DISTORTION-FREE DISPLAYS. BEST OF ALL, We've MADE THEM MORE AFFORDABLE. ’ ASK YOUR 
DEALER FOR A DEMONSTRATION OF THE NEW MX15F AND M X 1 7 F MONITORS. DR CALL US FOR 
MORE INFORMATION AT BDD-B27-399B, 714-751-2DDB (IN Ca), FAX: 7 14-75 1-5522. 


€> 1993, MAG InnoVuton, Inc. All rights reserved. MAG 
InnoVision and its logo arc trademarks of MAG Inno Vision. 
All other brand and product names are trademarks or regis¬ 
tered trademarks of their respective oumers. 'MX 17 F only. 


MAG InndVisidn, Inc. 
2BQ1 South Yale Street 
Santa Ana, CA 92704 
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Color Becomes Affordable 

Color printers of all types have become better and less expensive, and this trend will continue. 

Color specialists and average users alike will benefit. 

MICHAEL ZEIS 



G etting high-quality color output 
from a computer used to be the do¬ 
main of specialists using expensive, high- 
performance systems. Lately, color print¬ 
ers have begun to shed their high-price 
image and are being applied in a wider 
range of applications. You can now pur¬ 
chase a color-capable printer at a relative¬ 
ly small incremental cost over mono¬ 
chrome printer prices. 

Applications drive the demand for col¬ 
or output, and the software industry is 
quickly bringing more and better color 
presentation packages, color drawing and 
painting packages, scanning and image- 
manipulation software, and color page- 
composition packages to the desktop. 

However, many common office-based 
applications are still monochrome; billing, 
correspondence, and management reports 
often incorporate color only if they are 
preprinted on letterhead or forms. In main¬ 
stream business-document applications, 
color is still considered nice to have but 
not essential. 

This will change, however. At the low 
end, color-capable ink-jet printers are 
poised to challenge dot-matrix printers in 
price. Although dot-matrix printers have 
long offered low-cost color, their color 
output is unattractive to most users. With 
color ink-jet printer street prices lurking 
at around $300, many people will consid¬ 
er color for their next printer purchase. 

Thermal-transfer printers offer highly 
saturated colors and have been virtually 
unassailable as the color printer of choice 
for overhead-transparency printing. Re¬ 
cent thermal-transfer products have been 
designed to work better with common laser 
printer paper, increasing their versatility 
for other business applications, such as il¬ 
lustrating reports and proposals. 

In 1994, new electrophotographic short- 
run printers at the high end (i.e., 35 pages 
per minute and faster, costing $200,000 
or more) will begin showing up in quick 
printers and commercial shops, offering 
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How a Thermal Ink-Jet Printer Works 



Ink 

droplet 


Ink-vapor 

bubble^ 


Heater 

elements 


Nozzles 


Color-ink 

cartridges 


Ink-jet 

nozzle 

assembly 


Thermal ink-jet printers use heat O to create a vapor bubble © that forces a droplet of ink © 
through a nozzle ©. 



Piezoelectric phase-change ink-jet printers use a solid ink ©. A heating element © melts that 
ink ©. which then goes to the actuator in the print hecul ©. Pubes of electricity © create a pumping 
action in the actuator 0 , and this forces the ink out onto the paper. The ink then solidifies as soon as 
it touches the paper, avoiding the spreading ; or wicking, problems associated with liquid inks. 


the desktop document creator a means of 
reproducing full-color short-run docu¬ 
ments. Other trends apply to all color-out¬ 
put technologies. For example, there will 
be a drive toward higher resolution. The 
latest monochrome office laser printers 
have a 600-dot-per-inch resolution speci¬ 
fication, which will probably become a 
performance target for color printers as 
well. 

As ever, printer vendors will compete 
on speed. The color print mechanism it¬ 
self can be designed to go faster, but color 
printer performance will also be improved 
by advances in the silicon and in the soft¬ 
ware that prepares color images for print¬ 
ing (see “Print Pages Faster” on page 115). 

Text-enhancement techniques and wider 
choices in halftone methods will help dif¬ 
ferentiate high-performance products. For 
instance, Hewlett-Packard uses its Reso¬ 
lution Enhancement Technology, which 
it developed for its laser printers, in its 
ink-jet printers to improve text printing. 
And prints of scanned images such as pho¬ 
tographs now benefit from randomizing 
techniques called error diffusion tech¬ 
niques, which increase sharpness by re¬ 
moving conventional screening patterns. 

Color Ink-Jet Comes of Age 

Ink-jet printing is a robust and flexible 
technology. The essence of ink-jet printers 
is to place drops of ink on the page. The 
challenge for developers of ink-jet printers 
is control: They have to predict what will 
happen to the drops when they reach the 
paper. Developers also have to control 
evaporation of the liquid ink and erosion of 
the tiny nozzles through which the ink is 
projected. Ink-jet printers are, in fact, care¬ 
fully balanced applications of chemistry 
and physics. 

As with most color-imaging technolo¬ 
gies, an area of considerable design atten¬ 
tion is the interaction of ink and paper. Ink 
that is fluid enough to be projected through 
orifices is usually fluid enough to seep into 
paper fibers. Specially coated and treated 
papers were designed to combat wicking 
(i.e., ink seeping into the paper). Wicking 
vertically is the way in which colorant, 
usually dye, makes images. Wicking lat¬ 
erally, though, is undesirable, as is bleed¬ 
ing (i.e., inks mixing or running before 
drying). 

Recently, ink-jet printers that can work 
with a broader scope of paper types have 
been introduced. The basic tactic for print¬ 
ing on plain paper is to hasten drying or 
to control the spread of ink while it dries. 

continued 
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50% Higher Performs 

ALR EVOLUTION V GG-MHz 290.1 € 
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Compaq OESKPRO M™ SG-MHz 
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Higher score represent belter performance 

White nii )$ i of H m A ty s Pertttotnr processor 
systems are merely upgrat led versions 
of existing 32-hit i4R6-hased PCs, 
the ALR L VOL ( ITION V and the 
E VQLUTt (>N VQ mere engineered from 
i he gn n md t ip to U (he ft til adi milage of this 
advanced 64-hjt CPU. With support for 
the Pentium processors wider data path 
He-hack mode, 


and high performance 
these powerful systems easily outperform 
their less sophisticated competitors. 


Systems shown from left to right: 
ALR EVOLUTION VQ ami 
EVOLUTION V 




a Ik to someone who 
1 actually owns an ALR 
1 EVOLUTION V, and 
you’ll no doubt hear them 
echo the words of Info World. 
From designers to MIS 
directors, the EVOLUTION V 
family of Pentium Technology 
based systems has proved to 
be an instant favorite among users 
And if you take a look at all the 
awards and reviews these systems 








have already received, 
it’s pretty dear that 
the PC industry press 
couldn't agree more. 

Backed by the 
industry's first leading 
warranty, the 

EVOLUTION V family and 
entire ALR product line 



deliver an unbeatable 
combination of perfomance, 
service, and value. 

So call ALR today, and stop 
missing out, 

— c „ A — _ 


ALR Ctiii tfff reached on 
CompuServe — GOALRINC 



Advanced [jogir Research, Inc. 
9401 Jeronimo Irvine, CA 92718 
[714) 581-6770 FAX: [714) 581-9240 


Same systems nown with optional monitors. Prices speculations and ccnflguranans ore subject to change withal notice. Verity competitive pricing w>h manufacturer. Prices based on U.S. adars ALR s a registered trademark of Advanced Logic Research, 
tnc. Inter Inude and Pentium ftacesBar logos are trademarks of Intel. Corporation, All other brand and product names are Trade merks ar registered trademarks of !he* respective owners, CIM3 by Advanced Lagc Research.. Inc& 
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One approach is to pause between print - 
head passes; Lexmark uses this technique 
for the IBM Color JetPrinter PS4079’s 
“high-quality” mode. Another approach 
is to heat the paper prior to printing and 
fan the paper after printing, which causes 
the ink to evaporate more quickly. HP 
uses this technique in the PaintJet XL300 
and DeskJet 1200C color printers. A third 
method for gaining wider latitude in pa¬ 
per types is to use solid ink that is melted 
prior to projection and is returned to a sol¬ 
id when it strikes the paper. Solid ink-jet 
printers are available from Brother Inter¬ 
national, Dataproducts, and Tektronix. 

Chemists at DuPont have developed 
pigment-based aqueous inks for HP; these 
inks may remove some long-standing per¬ 
formance barriers. Pigment-based inks 
promise to be more impervious to light 
and water, as well as giving the user more 
latitude in paper selection. 

Most liquid ink-jet printers use dye- 
based inks. An important difference be¬ 
tween dye-based and pigment-based inks 
is that dyes are soluble in their surrounding 
media, whereas pigments remain partic¬ 
ulate. With pigment- 
based inks, the hope is 
that images will be 
more resistant to fading 
and moisture. In addi¬ 
tion, pigment particles 
are opaque, giving pig¬ 
mented inks the poten¬ 
tial to produce colors 
that are more saturated. 

One problem in devel¬ 
oping a pigment-based 
ink is that pigment par¬ 
ticles tend to settle out 
of the ink solution. 

To date, the only pig¬ 
mented aqueous ink 
available is the black 
ink that HP ships with 
its DeskJet 1200C print¬ 
er and DesignJet 650C 
plotter. This ink is more 
light-resistant than reg¬ 
ular inks, but it is not 
completely resistant to 
moisture. In fact, until 
prints have dried for 
several weeks, they run 
just as much as prints 
made with dye-based 
inks. Pigments provide 
an observable benefit 
when printing fine lines, 
which are as dark as 


broad lines. Narrow lines printed with dye- 
based inks are often lighter than broader 
lines, since the dye tends to spread out into 
the paper fibers. 

Because of their newfound ability to 
print with high quality on plain paper, ink¬ 
jet printers are expected to replace dot¬ 
matrix printers as the low-cost office work¬ 
horses. The cost increment to purchase 
color in an ink-jet is now around $100, 
about what the cost increment is for dot¬ 
matrix. But ink-jet delivers what dot-ma¬ 
trix does not—respectable color quality. 

Ink-jet technology development has tak¬ 
en two branches. Virtually all office ink-jet 
printers are drop-on-demand printers, so- 
called because they produce a drop only 
when the image requires one. Ink-jet print¬ 
ers force liquid through small holes, or 
orifices. Drop-on-demand ink-jet printers 
use one of two principal methods to propel 
ink: Thermal ink-jet printers use heat to 
create a bubble that creates projection 
force, and piezoelectric printers use elec¬ 
trically driven actuators to pump ink from 
a chamber. 

Color printers from Canon and HP are 


Color Printing Trade-Offs 



PROS 

CONS 

Ink-jet 

• Economical, especially with low coverage 

• Low purchase price 

•Slow 

• Image fades 

• Banding (print artifacts) 

• Ink runs 

• Paper wrinkles 

Laser 

• Durable image 

• Name recogiition 

• Synergy in manufacturing with high- 
production devices 

• Wide latitude in paper types 

•Slow 

• Image "gloss” 

• Sensitive to variation, difficult to control 

• Expensive, especially compared to 

monochrome 

Thermal-transfer 

• Clean 

• Simple and reliable 

• High color saturation 

• Somewhat paper-dependent 

• Dithered color 

• Must control paper travel for good color 
uniformity 

• Can be expensive 

Dye-sublimation 

• Near-continuous-tone images 

• Expensive to buy and operate 


> Imaging and printing can be slow 


Source: Blackstone Research Associates 


examples of thermal ink-jet printers. Broth¬ 
er, Dataproducts, and Tektronix sell solid- 
ink piezoelectric printers. 

Epson is expected to introduce in 1994 
a liquid-ink color printer based on its own 
multilayered-actuator piezoelectric head. 
An electrical charge excites an actuator in 
a piezoelectric print head to push or pump 
ink out of a chamber much as a piston 
would. In Epson’s implementation, sev¬ 
eral actuators work on the ink cavity, forc¬ 
ing ink out of the chamber with a sharper 
and greater impulse. Epson claims that this 
process produces better dot shapes, making 
them as round as possible. Epson’s mono¬ 
chrome Stylus 800, introduced last March, 
uses the new multilayer actuator head. 

Epson also claims that the multilayered 
peizoelectric head eliminates satellites , 
tiny subdroplets of ink that are the bane 
of thermal-print-hcad designers. After 
forming, satellites are free to make their 
way to the paper, usually landing where 
they are not supposed to. “With mono¬ 
chrome,” says Edith Dees, Epson’s prod¬ 
uct manager for entry printers, “this re¬ 
sults in indistinct characters. When you 
have four colors, the ef- 
feet is worse, because 
the blends of colors arc 
not accurate.” 

Since piezoelectric 
printers arc mechanical 
devices and don’t sub¬ 
ject ink to repealed tem¬ 
perature cycling, they 
have more latitude in the 
inks that they can work 
with. The inks that Ep¬ 
son will provide in its 
new printer, for exam¬ 
ple, will work with both 
plain paper and recycled 
paper. 

Another type of ink¬ 
jet printer sprays ink 
droplets continuously. 
The droplets are deflect¬ 
ed toward or away from 
the paper, depending on 
the image requirements. 
Continuous ink-jet print¬ 
ers are available for in¬ 
dustrial (e.g., package 
and product marking 
and addressing) and 
graphic arts (e.g., proof¬ 
ing) applications. 

Iris Graphics (Bed¬ 
ford, MA) offers the 
only continuous ink-jet 
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NetOFF does what many users fail to do... logoff 


NetOFF is the most advanced network logout system available. It's everything you need to secure 
your network, guarantee a clean back-up, and reduce network traffic. 

NetOFF provides three separate logoff options. Select the combination that will best fit 
your security requirements: 

1 . NetOFF's screen blanker can be set to blank the screen after a selected period 
of inactivity. (I second to 24 hours) 

2. NetOFF can be set to logoff the PC after a selected period of inactivity. 

(1 second to 24 hours) 

3. NetOFF can be set to logout the PC at a predetermined time. (AM, PM, or Military) 

¥ Monitors all PC activity 
¥ Loads to the log-in script 
¥ Closes open files prior to logoff 

¥ Individual logoff settings for up to 99 users or groups 
¥ uses less than 3K of memory 

¥ Operates on all Versions of Novell and Windows 3.1 

‘ 1993 CITAOEL COMPUTER SYSTEMS, INC. All rights reserved NetOFF is a trademark of CITADEL COMPUTER SYSTEMS, INC. 
CITADEL COMPUTER SYSTEMS INC. P.0 Box 924735 Houston, Texas 77292-4735 (713) 686-6400 


NO RISK 
30 DAY TRIAL 

+ FREE I 

Just send in the 
response card or call 
1-800-962-0701 
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How a Color Laser Printer Works 


Fusing unit 


Toner/developer units 


Transfer 

drum 


Transfer 

roller 


OPC belt 



Laser unit 


The only desktop color laser printer currently available, the QMS ColorScript Laser IOOO uses a dry toner 
and a special OPC (organic photoconductor) belt. A precharger inside the OPC belt creates an 
even charge across the belt. The printer controller steps through one color plane of image data. 

This data controls the intensity of a laser beam as it sweeps a line across the OPC belt. When the 
beam is on, a corresponding spot on the belt is discharged. As the belt moves, a latent image 
composed of discharged areas is built line by line. The portion of the belt storing the latent image 
passes under four toner/developer units. The toner unit that corresponds to the color plane that was 
just applied to the belt opens. Toner sticks to the discharged areas and is repelled from the charged 
areas. For color images, this operation occurs several times as the belt rotates and all four process 
colors are applied. A complete color image exists on the belt after four rotations. The transfer drum 
is charged and peels the image off the belt. A bias voltage between the transfer drum and transfer 
roller pulls the color image off the transfer drum and onto the medium. The fusing unit uses heat 
and pressure to adhere the image to the medium. 


printers, a specialist’s product line that 
uses variable dot-size capability to print 
continuous-tone images. Iris printers sell 
for $39,000 and up in the prepress proof¬ 
ing markets and several industrial mar¬ 
kets, including industries needing artwork 
for signs and displays. Other than refine¬ 
ments to its ink and media and continued 
improvements in connectability. Iris has 
made few changes to its product line since 
its newest product, the SmartJet 4012, be¬ 
gan shipping in January 1991. 

Color Laser Printers a Challenge 

Laser technology has proved quite robust 
in meeting monochrome document pro¬ 
duction and reproduction requirements. 
Extending this technology to color, how¬ 
ever, is no easy task. Building a color im¬ 
age out of colored toner is delicate work. A 
key component in an electrophotographic 
print engine is the photoconductive ele¬ 
ment, a drum or belt on which the laser 
“writes” the image. Most color laser print¬ 
ers build these images sequentially, one 
color at a time. The built-up image is then 
transferred to paper and fixed. 


Controlling toner is a design challenge. 
Environmental conditions complicate the 
process. The amount of toner attracted at 
a given charge level depends partly on the 
level of humidity, for instance. Therefore, 
process stability is important. Toner must 
be fine enough to make high-quality im¬ 
ages, with low-enough mass to be attract¬ 
ed or repelled by the relatively low charges 
on the photosensitive drum. 

Since color images are made sequen¬ 
tially, color laser print-engine designers 
have to find a way to “protect” the first 
pass of an image while the printer works 
on subsequent passes. A couple of things 
can complicate this task. First, the photo¬ 
sensitive drum must be free of the first 
pass of the image before a second pass can 
be imaged. The toner is removed and po¬ 
sitioned on a belt or another drum, where 
it waits as the subsequent passes are pro¬ 
duced and transferred. Second, until the 
image is fixed at the end of four image- 
building passes, the lightweight toner has 
to be protected. 

In spite of such design challenges, seri¬ 
ous development of color laser technology 


is under way. The desktop color laser print¬ 
er literally did not exist until QMS’s Color- 
Script Laser 1000 was introduced in mid- 
1993. HP is expected to join QMS in the 
desktop color-laser-printer market in 1994, 
and many other companies are also known 
to be working on such products. 

Color laser printing has a brief history 
among a small set of manufacturers. For 
nearly five years, the only color laser print¬ 
er available was from Colorocs (Norcross, 
GA). In addition to supplying color copiers 
to Savin and Sharp, Colorocs offers the 
CP 4007 console color printer, a product 
that has met with limited market success. 
Canon (Lake Success, NY) has been much 
more visible, offering digital color copiers 
that can be made into printers by adding 
computer interfaces, controllers, and mem¬ 
ory. Xerox, Eastman Kodak, and Minolta 
now offer copiers with computer inter¬ 
faces, too. Color copiers, without inter¬ 
face, cost around $50,000. Interface, con¬ 
troller, and memory can add $40,000 or 
more to that price. 

But these products are not what people 
have in mind when they say they want 
a “color laser printer.” People tend to ex¬ 
pect a color version of their monochrome 
laser printers. And why not? Laser-pro¬ 
duced pages are durable; per-page image 
costs are reasonable; and, by varying the 
amount of toner iji the image, laser print¬ 
ing can produce continuous-tone images 
without halftoning. However, people don’t 
often consider the fact that monochrome 
laser printers are not usually used for pro¬ 
ducing continuous or gray-scale images. 
Low-cost office printers produce black 
dots. With color printers, flexibility in 
shading is always a requirement. 

In short, users expect color printers to 
have laser speed and laser quality and to 
carry a price in the neighborhood of what 
monochrome laser printers cost. These ex¬ 
pectations will not likely be met in the 
near future. Most current color laser im¬ 
plementations print at one-quarter the 
speed of monochrome. And the success 
of the monochrome laser printer is due, in 
part, to the reliability that a disposable ton¬ 
er cartridge offers. Disposable cartridges 
for color laser printers might not be an 
economical alternative, since you need a 
separate cartridge for each color. 

All signs point to slow acceptance of 
color laser printers, even after HP begins 
beating the marketing drum. “I don’t ex¬ 
pect to see $5000 color laser printers 
anytime soon,” says A. J. Rogers, strate¬ 
gic marketing manager at Tektronix 
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Now Even 
Bad Reports Can 
LooKGood. 

NewCA-RET" 1.0: The Friendliest, Most Fbwerful Report Miter Ever. 


Add bitmapped 
images anywhere in 
your report for 
graphic impact. 


Create exciting 
output from your 
CA-Clipper, 
dBASE and text files. 


Dozens of built-in 
number-crunching ' 
functions are 
available for 
powerful 
data analysis. 


Whatever the news, make it 
look great with new 
CA-RET/Xbase, the visual 
report writer for Windows. 
With drag and drop, 



The United States 
House Of Representatives 

THE HOUSE - 


Using differentfonts 
adds pizzazz to your 
reports. CA-RET 
makes it a snap. 


BANK 


MONTHLY BANK 
STATEMENT- APRIL, 1993 


Acct. f? D 3320 67 55509 
14 E. Pork Barrel Lane, Potomac, MO 20519 
(301) 555-0269 
District: 153 Party Frequently 
Campaign Slogan: "A Vote For Buster Is A Vote For Me” 


YTD SUMMARY 


Total Number of Bad Checks 
Average Daily Balance 
Average Amount of Bad Checks 
Largest Overdraft 
Outstanding Loans 
- Overdraft Fees (Waived) 
Interest Owed (Waived) 




Employee Of The Month 

Bill Overdu 

VR Bounced Chocks Oept 


ACTIVITY SUMMARY 


Date 

3/17 

3/21 

3/88 

4/7 

4/15 

4/17 


No. 

5861 


5883 

5864 


Memo/Category 
The Watergate Hotel 
The Hair Club Por 
Club Med 

Larry's Lexus Dealer 
Burning Tree Country 
Club Annual Dues 

American Express 


SSSSe $25,623.00 


BALANCE $131,053.88 


Payment 

1 . 586.38 

81.530.00 

3 * 50.79 

49.650.00 

10.000 00 

83.400.09 


Deposit 



The allure of color: 
You get it in an easy , 
WYSIWYG 
environment. 


You can even turn 
your data into eye¬ 
catching graphs. 


$ 0.00 


$ 0.00 


CA-RET/Xbase 


WYSIWYG design, it’s as easy to use as a word proces- 
. sor, yet powerful enough to pro¬ 

duce stunning results. Choose a 
wide variety of pre-formatted tab¬ 
ular layouts, labels and form let¬ 
ters - or create your own. Now 
you can add dazzling color, fonts 
and bitmaps to any report. 

Place database fields, comput¬ 
ed fields and aggregate computa¬ 
tions anywhere and use the more than 40 built-in func¬ 
tions for extensive analysis. 


And CA-RET’s single¬ 
pass computation engine is 
the most efficient available. 

From dBASE 
to Clipper, 


KB 


■‘■'/A. 

MICROSOFT. 

WINDOWS 

Compatible 



CA-RET/Xbase works with top databases 
(or text files) and acts as a DDE server so you 
can include reports in other Windows appli¬ 
cations. And the unlimited use runtime license lets you 
distribute report applications for free. 

To order, just call 1-800-531-5236 (in Canada: 
1-800-665-5449). Competitive offer available for just 
$79 ($89 in Canada). Ask the 
operator for details. 

Call today and find out how Gomputer’ 
easy it is to turn the mundane J^ISSOCIATES 
into the magnificent. Software superior by design. 

© Computer Associates International. Inc. One Computer Associates Plaza, lslandia, NY 11788-7000. 

All product names referenced herein are trademarks of their respective companies. 
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Color Becomes Affordable 


(Wilsonville, OR), “Early color laser print¬ 
ers are not going to be personal printers,” 
he adds. Of course, you do not have to 
own a color laser printer to use one. in 
Larry Hunt's Color Copy News newsletter, 
quick printers reported that 17 percent of 
the output of their Canon CLC 500/550 
copiers was printed through the copter’s 
computer interface. 

In 1994, Xeikon (Mortsel, Belgium) and 
indigo (Rehovot, Israel) will begin ship¬ 
ping printers for short-run color work such 
as brochures and manuals. These will ap¬ 
pear in quick-printer shops, commercial 
printers, and forward-thinking in-plant 
print operations. Short-run color printers 
can be an important enabler for desktop 
color, in the same way that high-quality 
film recorders enabled the desktop pre¬ 
sentation business. 

“Everyone talks about bringing color 
printing to the masses,” says Rogers, “In a 
real sense, some of these short-run press¬ 
es are going to do a better job of enabling 
the market than any other technology, be¬ 
cause they are going to make it possible 
to do short-run color priming where it was 


not possible before. Even if you don’t use 
a computer, you may end up buyitig output 
from these devices.” 

Thermal-Transfer Prices Falling 

As their name implies, thermal-transfer 
printers use heat to move colorant from a 
ribbon to the paper. A stationary print head 
contains heating elements; the number of 
elements per inch correlates with the print¬ 
er’s resolution. The printer’s control elec¬ 
tronics and software fire these elements at 
areas on the page that require ink. 

Most thermal-transfer ribbons are made 
of sequential page-size bands of colors (ei¬ 
ther cyan, magenta, and yellow, or cyan, 
magenta, yellow, and black). Ink and paper 
travel together past the print head. After 
a pane of color is transferred, the paper 
moves backward (or is turned around) so 
that another color can be added to the page. 
Since the ink sheet and the paper or trans¬ 
parency are in contact when heat is ap¬ 
plied, the waxlike colorant leaves the ink 
sheet and is transferred to the paper. 

Thermal-transfer printers saw early ac¬ 
ceptance as preview or proofing devices 


for desktop publishers. Especially with re¬ 
cent price declines (from around $20,000 
for a PostScript printer in 1989 to as low as 
$3000 today), thermal-transfer printers 
have found wide acceptance for produc¬ 
ing presentation overheads, where high 
color saturation and fixed printing costs 
are valued. 

Even though most recent thermal-trans¬ 
fer printer models claim plain-paper ca¬ 
pability, getting highly saturated colors 
usually requires special paper. In 1994, 
vendors will pay more attention to printing 
on plain paper. Paper manufacturers will 
play a role, too, as relatively smooth papers 
such as Nekoosa Laser 1000 and Ham- 
mcrmill Lascrprint become more common. 
And while a fixed supplies cost is an asset 
when producing high-coverage trans¬ 
parencies, thermal-transfer is expensive 
for text documents. 

Most thermal-transfer printers cannot 
modify dot size, so ihey use dithering pat¬ 
terns to produce shades. Panasonic Com¬ 
munications & Systems (Secaucus, NJ) 
produces a 203-dpi thennal-transfer print¬ 
er with variable dot capability. General- 


DATA COMPRESSION LIBRARIES™ 

PKWAREV Data Compression Libraries™ allow software developers to add data compression 
technology to software applications. The application program controls all the input and output 
of dala allowing data to be compressed or extracted to or from any device or area of memory. 



* All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with 
similar compression achieved by the popular PL : software, however the format used by 
the compression routine is completely generic and not specific to the PKZIP tile format. 

* Application Controlled I/O and memory allocation for extreme flexibility. 

* Adjustable Dictionary Size allows software to be line tuned for Maximum Size or Speed. 

* Approximately 35K memory needed for Compression, I2K memory needed for Extraction, 

* Compatible with most popular Languages: C. C+ +, Pascal, Assembly, Basic, Clipper, Etc. 

* Works with any 80x86 family CPU in real or protected mode. $295.00 

* No runtime royalties. 

RUNNING OUT OF EXPENSIVE DISK SPACE? 


- can help! HP compresses your files to free up disk space and reduce modem 
transfer time. You can compress a single file or entire directory structures with a single 
command. Compressed files can be quickly returned to their normal size with PKuniif. 

Software developers can reduce the number of diskettes needed to distribute their product by 
using PKriP . Call for Distribution License information. 


The included KziP utility lets you store 
compressed files as a single self-extracting 
.EXE files that automatically uncompresses 
when run. Only $47.00 



9025 IM. Deerwood Dr. 
Brown Deer, Wl 53223 
(414) 354-8699 
Fax (414) 354-8559 
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There’s just one choice: Insist upon a printer with 
genuine Adobe™ PostScript™ software inside. It’s 
the industry standard—the only way to guarantee 
that your printer will work with virtually every soft' 
ware application and hardware environment today 
and tomorrow. With Adobe PostScript, you’re 
assured the highest quality output whether you’re 
printing from DOS, Windows™, OS/2®, Macintosh" 
or UNIX®, from a PC or a mainframe. And since 
almost every major printer manufacturer offers 


The most important choice you’ll make 

WHEN CHOOSING A PRINTER, ISN’T JUST THE PRINTER. 


Adobe PostScript printers, its easy to choose the 
brand of printer that’s right for your company. 
Remember, the best choice is the clear choice. 
Make sure your next printer has genuine Adobe 
PostScript. Accept no substitutes. For a free guide 
on how to choose a printer, call T800'962'3623, 
Dept. R, Ext. 0106 



Outside rhe U.S.A. and Canada call your local distributor 
or 408-986-6555. Adobe, the Adobe logo, PostScript 
and the PostScript logo are trademarks of Adobe 
Systems Incorporated which may be registered in 
certain jurisdictions. Windows is a trademark of 
Microsoft Corporation. OS/2 is a registered trade¬ 
mark of International Business Machines 
Corporation. Macintosh is a registered trade¬ 
mark of Apple Computer, Inc. UNIX is a 
registered trademark of UNIX System 
Laboratories. ©1993 Adobe Systems 
Incorporated. All rights reserved. 


It’s not just printing, 
it’s Adobii PostScript printing. 


mi 


Adobe 
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Thermal-transfer printers use a handed, multicolor ink shed O that rolls simultaneously with the 
paper © toward a pinch roller ©. This squeezes them together toward the thermal print head O 
Commands from the computer or printer turn tiny semiconductor resistors in the print head on or off 
to melt or resolidify the ink onto the paper. After each pass, the ink sheet advances to the next color 
band and the paper retracts to its starting position until the full-color printing process is complete. 


ly, the printer succeeds at printing picto¬ 
rial images, but its ability to print text suf¬ 
fers due to its low resolution. At 300 dpi, 
shaded areas and scanned images almost 
always show some visible dither-pattern 
artifacts. 

Thermal-transfer printers with higher 
resolutions should appear on the market 
in 1994, using the extra pixels to offer 
dramatic improvements in the appearance 
of pictorial and shaded images. In the next 
year, vendors will also be bringing ther¬ 
mal-transfer capability “down-market”: 
This year. Star Micronics introduced a 
low-cost ($599) serial printer that has a 
moving head (see “Bargain Color Print¬ 
ers” on page 153). 

Dye Diffusion Gets Faster 

Like thermal-transfer printers, dye-diffu¬ 
sion (also called thermal-dye-transfer or 
dye-sublimation) printers use heat to move 
colorant from the ribbon to paper. Heat is 
applied to the ribbon, and the colorant dif¬ 
fuses into the receiver sheet, producing 
denser colors as more heat is applied. Most 
dye-diffusion printers can produce 256 


No Noise, No Hassle. 

Just SCREAMER Prices! 

Data Port 1 " 14.4/Fax Modem with Exclusive optical ami cellular technology! 


You gel no noise from AT&T’s Optical Line Interface* 

(OLI™), just the fastest speeds possible on good or bad 
phone lines. You get no hassle either, with AT&T’s Enhanc 1 
Throughput Cellular (ETC™) protocol.* just the fastest speeds 
when connected to a cellular call. 

■ V.32bis/V.17 (sends/receives 14,400 bps data and fax) 

■ V.42bis/MNP 5 (data compression, error correction) 

■ 16550A buffered UART for PC internal card 

■ Increased first time connectivity and optimal speed 
using OLI and ETC 

■ Background faxing S 

■ Auto data/fax discrimination 

■ Backed by AT&T for as long as you own it 

- Lifetime warranty and TOLL-FREE technical support 



QU 

1 ivjuhhm^.^ihuhi 


Est. retail price 
PC internal card 


$239 

Est. retail price for PC external 

$249 

Est. retail price for Mac external 


Includes QuickLink II comm/fax software for DOS and 
Windows or the Mac. Mac version also has serial port cable. 

Visit Computer City , Fry's, and Elek-Tekfor exciting low 
prices! Or for the name of other dealers near you, or to order 
the DataPort 14. i Fax Modem directly, call now: 

1 800 554-4996 ext. 96012. 


jgjAT&T 

Circle reader service #178 Outside US or Canada circle #179 

* Ihttcni pending G l‘W AT&'I Data Port. OU. and ETC arc trademarks of AT&T All «*Ikt products or services mentioned aa* the trademarks, service marks, registered trademarks, or registered service 
mark* of their respective owners. Lifetime warranty is limited and applies to original purchaser only 
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In Business. Everywhere. 


are always on time, and the User 
Manual is always on line. Its total com¬ 
patibility lets you work with all your 
favorite software packages. 

It’s always with you: 2.9 lb. and 8%" 
x 5 3 /r of stylish design you can take 
everywhere. It fits in your coat pocket 
and puts in up to six hours of work. And 
Quademo 33s complete connectivity 
can take you anywhere in the world by 
modem and fax (with its PCMCIA 
type II slot), or by network. Even the 
most complex corporate organizations 
are rediscovering the power of in¬ 
dividuals. 

With Quademo 33. wherever you go, 
you can give your company the best of 
individual productivity. 


Olivetti 


For more 
information call 

Olivetti 

Dfrect 1-800-633-9909 

In Canada call: 
1-800-387-9660, Ext.220 


It speaks your language: MPC 
business audio means it's easy to add 
vocal notes to documents, or send voice 
mail messages. 

It’s dynamic: up to 12 Mb RAM 
and 60 Mb HDU, rechargeable bat¬ 
teries plus the speed of the 386 SXLV 
microchip. 

It’s street smart: the efficiency of a 
built-in trackball that provides a simple 
and immediate interface with ready to 
use Windows 3.1. The pre-installed 
MS-Win Works and Lotus Organizer 


QUADERNO 33 
Only 2.9 lb. - 386 SXLV- 
Windows 3.1 - Backlit screen. 


Quademo 33 is the smallest Win¬ 
dows PC yet designed. With 386 
SXLV speed and a backlit screen, it 
is ideal for your work, whatever you 
do and wherever you do it 
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Color Management Makes Color Easier to Use 

Vendors have begun lo address the fact that color can be difficult to use- 
One problem in particular is predicting what ihc color will look like on the 
final primed page. This problem is complicated. First, the set, or gamut, of 
available colors on a computer screen is usually larger Lhan the gamut avail¬ 
able with a color printer or offset press. Resolving screen-to-print matching 
problems is in the hands of color scientists, and for now there is no solution. 
From a practical standpoint, the brightness and conirasL controls on color 
monitors can be adjusted to a known and desired optimum point, which 
provides a “best-effort” match between the screen and a particular primer. These adjustments can 
be aided by an instrument such as a colorimeter attached to the screen with a suction cup* 

A second issue is that the same color file printed on different printers can have different colors* 
Today's so-called color management systems address this problem. The functions of color man¬ 
agement are not new: commercial primers and prepress service bureaus have at times used 
"closed-loop” color management to predict press results with their high-end graphic aris systems. 
What is new is the transfer of color management functions to the desktop, where it is common to 
move a color document from one system to another. 

A key component of a color management system is the device characterization, or profile, 
which is a data file defining the colors that a given device can produce. Electronics for Imaging 
(San Mateo, CA), a pioneer in desktop color management, has developed profiles for 25 color 
printers as well as 52 monitors and scanners. 

A color management system will compare the individual device characteristics to a common 
color space and manage the translations from one device profile to the other. (In 1931, an interna¬ 
tional body called the CIE [Commission Internationale de FBcJairage, or International Commis¬ 
sion on Illumination] insEiluted what EFJ and most olhers use as a reference color space.) Eastman 
Kodak and the Agfa Division of Miles also offer color management tools. 

As mentioned earlier, the set of achievable colors varies among devices. Therefore, an impor¬ 
tant function of a color management system is to determine how to handle ‘'out-of-gamut” colors. 
The process for handling such colors is called the color-rendering style . The out-of-gamut in¬ 
structions for printing are contained in a color-rendering dictionary. 

By modifying the out-of-gamut instructions, color-rendering dictionaries can be tine-tuned for 
a particular tnieni. For instance, a file can be printed to yield the most saturated primary colors If 
the user is incorporating business graphics in an overhead transparency, or a photograph can be 
printed using the most realistic colors. 

Last January, Apple Computer (Cupertino, CA) introduced ColorSync, an enhancement to its 
System 7 operating system that provides a common framework under which color management 
tools can operate. Microsoft is expected to offer a color framework for Windows in 1994. “My 
prediction,” says Gerald Murch, Apple’s director of imaging software, "is that we'll actually 
agree on what the common application programming interface should be [for color]. This will 
simplify writing color documents between Microsoft’s and Apple's products/' 



shades of color at every pixel, making pho¬ 
tograph-like prints. 

As recently as 1991* dye-diffusion print¬ 
ers were selling in the $40,000 neighbor¬ 
hood, positioned as preview devices in the 
prepress environment. Early participants 
like Kodak and DuPont (DuPont having 
since discontinued its product) have been 
joined by a host of other companies, with 
list prices starting at about $8000, 

Newcomer Fargo Electronics, recog¬ 
nizing the similarity in print-head design 
between thermal-transfer and dye-diffu¬ 
sion printing, offers a $250 photo-realistic 
upgrade kit that turns its $995 Primcra 


thermal-transfer printer into a dye-diffu¬ 
sion printer. The upgrade kit includes 
media and driver software; no hardware 
changes me required to make the switch. 

Dye diffusion is no! a speedy technol¬ 
ogy; the fastest print engines can print a 
page in about a minute and a half. But with 
24-bii color, engine speed does not define 
throughput. Vendors will compete by re¬ 
ducing the time it takes to transmit and 
interpret raster-image files that, at 300 dpi, 
measure 32 MB for an 8'/s- by 11-inch 
page. Printer architects are benefiting from 
advances in RISC processors, a downward 
trend in memory prices, and the availabil¬ 


ity of compact and reliable 
hard drives to build computers 
into the printers to process and 
move image files. 

Dye-diffusion printers at 
the low end of the price spec¬ 
trum pot the processing bur¬ 
den on the host, often a dedi¬ 
cated host or print server. 
Issues such as work flow and 
the need to share the printer 
with other users are consider¬ 
ations that will help users de¬ 
cide whether to acquire a low- 
cost “dumb” printer or a 
printer with memory and pro¬ 
cessing power. In shared en¬ 
vironments, for example, you 
want to avoid sending full- 
page, bit-mapped, continuous- 
tone images over a network. 

Image-processing capabil¬ 
ity is a second benefit of in¬ 
creased processor perfor¬ 
mance. The soft subtlety thai 
makes dye-sublimation prints 
look like photographs is not 
an asset when it comes to text 
and line art. In Lhese cases, 
image-processing software 
can identify text and apply 
edge-enhancing algorithms. 

Using color is becoming a 
lot easier, less expensive, and 
more common. With such de¬ 
velopments as color manage¬ 
ment systems, people will be 
able to move their work from 
one type of printer to another, 
and even onto a press, with a 
pretty gocxl understanding of 
what ihe final result will look 
like. Threshold products ap¬ 
peared this year, including 
low-cost dye-diffusion and 
thermal-transfer printers, ther¬ 
mal-transfer printers with plain-paper ca¬ 
pability, ink-jet printers with improved 
colorants, and the industry’s first desktop 
color laser printer. Thanks to price and 
performance improvements and the be¬ 
ginnings of a color-capable infrastructure, 
an ever-widening pool of people will be 
able to use these new capabilities, ■ 


Michael Zeis is president of Blackstone Research 
Associates (Uxbridge, MA ), a market research 
and publishing company* He is the editor of the 
Color Business Report, a newsletter on color prod¬ 
ucts and markets. You can reach him on BIX c/o 
"editors hF or on CompuServe at 72351,1712. 
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INTRODUCING FRAMEMAKER 4 

We wrote & published, 

edited & organized & designed, 
formatted & indexed, 
cross-referenced & distributed 

the booh on writing and publishing. 



Page layout tools enable 
misted text m4 graphics, 
dashed and dotted lines, 
multiple columns, auto 
side heads, even portrait 
and landscape pages 
in the same document. 


Writing is a breeze with s 
our high-speed WYSIWYG 
word processor, wh ich 
includes a spell checker 
and thesaurus. 


The Dynamics 
of Volcanoes 


Create custom colors s. 
with CMYK , RGB, HLS, 
and PANTONE* color 
palettes, and produce 
4-color process or spot 
color separations. 


Conditional text lets you 
store or display muitipk 
versions of a document 
In a single hie. 


Our adwnced table 
editor lets you build 
multipage tables with 
unlimited paragraphs, 
straddled cells, 
rotated text evert 
graphics , 


Build complex documents 
easily using automatic hypertext ' 
markers, multichapter cross- 
referencing, running headers 
and footers, plus multiple Indices 
and tables of contents. 


Create your own graphics with a 
full set of drawing tools, or import 
24-bit color images. 


A sophisticated math editor lets you create 
and edit everything from simple arithmetic 
to calculus equations, 


a jT Frame Technology presents the best way to write and publish demanding business and technical documents: Introducing 
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new FramcMaker® 4.# FramcMakcr 4 dramatically increases your productivity because it automates much of the publish¬ 
ing process. Which makes it faster and easier to produce everything from simple business reports to complex multichapter 
manuals/# Only one program handles it all. FrameMaker 4, Which means you don’t have to switch back and forth between 
word processing, graphics, and page layout programs, and you won’t lose any of your data or formatting.# FramcMaker 4 is loaded with 
over 100 new features including context-sensitive help, automatic side heads, document, compare, even ad hoc formatting, # Best of all, 
you can share your FrameMaker 4 documents with your colleagues across the most popular hardware platforms. Including Windows, 
Macintosh, and X/Motif. # So when you need to write, publish, design, edit—the works — make 
sure you use the one program that does it all: FrameMaker 4. For a free guide to writing and 
publishing, or information on our special upgrade offer, call 1-800-14-FRAME. Ext, 926. 
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©1993 Frame Technology Corporation. All rights reserved. International customers please cat! 1408) 433-3311. Frame, FramcMaker, Frame Viewer, Frame Technology, and the Frame logo are 
registered trademarks of Frame Technology Corporation, other brand or product names are trademarks or registered t rademarks of their respective companies, 
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A is for Attention, please! All you people who want the latest 

technology at Amazingly Affordable prices! Meel AMBRA.™ 
a new and fast-on-its-feet computer company. 

M means were Making our Move. With high-performance Made- 

to-order AMBRA Machines. Ail are tested for industry-standard 
compatibility, and come with a 30-day Money-back guarantee. 1 

B is for Big advantages—like Blazing-fast Intel® 1 Pentium™ processors. 

It’s about Built-in extras—like added cache and VESA local Bus. 
Across the Board, we’re talking Best value here. 

R is for Responsive to your needs, and Ready to deliver to your door. 

It’s for Rapid onsite service. 1 Plus Round-the-clock technical support. 
The kind you can Really Rely upon. 

A stands for ‘“Just Ask us.' AMB RA has intelligent Answers to All 


Act now! 






A COMPETITIVE 
NEW COMPANY, AMBRA'S 
COMING ON STRONG... 

Grounded in excellence, AM BRA has an 
unmistakably entrepreneurial edge. Through 
worldwide sourcing, we get the latest and leading 
technology from high-quality suppliers at smart 
prices. And we immediately run with it — passing 
our savings along to you. 

WE BUILD ON THE SPOT, 

TO YOUR SPECS... 

With AMBRA, you have your pick of processors — 
from the most affordable 486s, to full-fledged 64-bit 
Intel Pentium technology. You also have your choice 
of memory sizes, hard disks, video subsystems, 
peripherals and software — preinstalled and 
preloaded with no delay and no service fee. 

AND OFFER SOLUTIONS THAT 
MATCH YOUR NEEDS. 

Space-saving slim lines. 

Fast-action, low-cost 486 AMBRA slimlines pack the 
computing power you need — perfect for the office, 
dorm or home. 

Desktops and minitowers. 

Our ISA and EISA-based systems offer a range of 
power — and a direct path to Pentium technology 

— at prices that won't make you pause. 

Powerhouses with Pentium processors. 

You get the latest in true 64-bit processing power 

— with processing speeds surpassing 100 MIPS! 


AT AMBRA,YOUR BUCKS 
BUY A LOT MORE... 

Like built-in cache, accelerated video, VESA local 
bus, and a wealth of other features that raise the 
value of our computers above the rest. You'll find 
there's nothing "low-down" about an AMBRA, except 
the price. 

INCLUDING RAPID SERVICE 
AND ROUND-THE-CLOCK 
SUPPORT. 

Every AMBRA computer comes with a 30-day 
"satisfaction or your money back 1 ' guarantee. We've 
contracted with IBM® to provide a one-year onsite 
warranty. 1 - 3 Expert technicians are poised to deliver 
prompt onsite service Monday through Saturday. 
And you can count on toll-free technical support 
24 hours a day, 7 days a week 

ALL YOU HAVE TO DO IS CALL. 

Just pick up the phone to get more information or 
place an order. AMBRA's lines are open every 
weekday 8 am to 9 pm, and Saturday 10 am to 6 
pm (EX) We accept American Express® Visa® and 
MasterCard®— as well as purchase orders from 
qualifying businesses. 


SOFTWARE ON CD! TRY BEFORE YOU BUY 


Purchase any AMBRA slimline, desktop or tower, and you get a CD-ROM disk 3 encrypted with over 80 popular 
software packages, thanks to special new technology. Try each package up to three times at your convenience 
Then, whatever you like can be yours with just a call at a very competitive price! There's no waiting for 
delivery — you get a code to unlock the encryption, and simply download your software purchases from the 
CD to your hard disk 
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JUST SIX OF MANY AMBRA MODELS 




Slimline S425SX 

• 486SX. 25 MHz 

• Upgradeable to Pentium technology 

• 4MB RAM. max: 36MB 

• 128KB processor cache 

• 3.5" 1.44MB diskette drive 

• 170MB (17ms) hard disk 

• 3 storage bays 

• 3 16-bit ISA slots (2 VESA on local bus) 

• Windows accelerator w/ I MB video memory 

• 14" SVGA LR color monitor 

• Slimline casing (3 x 3) 

• MS-DOS® 6.0. Windows™ 3.1. mouse 

$1,339 



Slimline S450DX 

• 486DX2, 50 MHz 

• Upgradeable to Pentium technology 

• 4MB RAM, max: 36MB 

• 128KB processor cache 

• 3.5" 1.44MB diskette drive 

• 240MB (15 ms) hard disk 

• 3 16-bit ISA slots (2 VESA on local bus) 

• 3 storage bays 

• Windows accelerator with I MB video memory 

• 14" SVGA LR color monitor 

• Slimline casing (3 x 3) 

• MS-DOS 6.0, Windows 3.1. mouse 

$1,815 


Desktop D466E/VL 

• 486DX2. 66 MHz 

• Upgradeable to true 64-bit Pentium technology 

• 8MB RAM, max: 64MB 

• 256KB processor cache 

• 3.5" 1.44MB diskette drive 

• 440MB (12ms) hard disk 

• 8 32-bit EISA slots (2 VESA on local bus) 

• 6 storage bays 

• S3 video accelerator with I MB DRAM 

• 15" Rat Square LR color monitor. Nl 

• Desktop casing (8x6: convertible to minitower) 

• MS-DOS 6.0, Windows 3.1. mouse 

$2,959 



Minitower T466DX 

• 486DX2, 66 MHz 

• Upgradeable to Pentium technology 

• 8MB RAM, max: 64MB 

• 256KB processor cache 

• 3.5" 1.44MB diskette dnve 

• 340MB (12ms) hard disk 

• Onboard SCSI 

• 8 16-bit ISA slots (2 VESA on local bus) 

• 6 storage bays 

• Windows accelerator with I MB video memory 

• CD-ROM drive 

• 14" SVGA LR color monitor 

• Network-ready (Ethernet I OBaseT) 

• Minitower casing (8 x 6) 

• MS-DOS 6.0. Windows 3.1, mouse 

$2,694 


Pentium DP60E/VL 


Notebook NC425SL 


• Intel Pentium processor, 60 MHz 

• 64-bit processor complex 

• 8MB RAM, max: 64MB 

• 256KB processor cache 

• 3.5" 1.44MB diskette drive 

• 540MB SCSI hard disk 

• Onboard dual-channel Fast SCSI-2 

• 8 32-bit EISA slots (2 VESA on local bus) 

• 6 storage bays 

• ATI® Ultra Pro™ Mach 32. 2MB VRAM 

• 14" SVGA LR color monitor 

• Desktop casing (8 x 6; convertible to minitower) 

• 200-watt autoswitching power supply 

• MS-DOS 6.0, Windows 3.1, mouse 

$3,999 


• 486SX, 25 MHz, SL-Enhanced 

• Dual-scan STN color screen 

• Integrated fax/modem 

• 4MB RAM 

• 120MB hard disk 

• Integrated trackball 

• MS-DOS, Windows, MS-Works™ 


$2,449 



In Canada? call I-800-363-0066, Ext 9IS 

CALL 1-800-252-6272, EXT. 339 
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1 Please call 1-800-252-6272 lor details regarding AMBRA's money-back guarantee and limited warranty One-year onsite service at no additional charge during warranty Onsite service may not be available in certain locations. 

2 Return shipping and insurance charges are the responsibility ol the customer 1 2 3 CD-ROM drive required; may be purchased with system or separately. 4 Offerings may differ in Canada. 

©1993 AMBRA Computer Corporation. AMBRA is a trademark ot ICPI Ltd. and used under license therefrom The AMBRA logo and logotype are trademarks of AMBRA Computer Corporation. IBM is a registered trademark of International 
Business Machines Corporation Intel is a registered trademark and Pentium is a trademark of InteJ Corporation. MS-DOS is a registered trademark and Windows and MS-Works are trademarks of Microsoft Corporation. Offerings, prices 

and products are subject to change or withdrawal without prior notice. Prices do not indude shipping. 
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The Big Three Square Off 


Borland, Lotus, and Microsoft have role 
market-leading Windows spreadsheets 

DANIEL GASTEIGER 


ased major updates to the three 


D:G8 
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I t’s easy to summarize the Windows spread¬ 
sheet milieu: If you like a feature in one of 
the Big Three’s programs, wait a bit and it 
will be in everyone’s software. The current round 
of upgrades emphasizes the trend. Perhaps the 
similarities are more pronounced because each 
of the spreadsheets—Lotus 1-2-3 release 4.0 for 
Windows, Borland Quattro Pro 5.0 for Windows, 
and Microsoft Excel 5.0 for Windows—has been 
updated recently; none is lagging far behind in the 
upgrade cycle. With all this updated software in 
place, it is a perfect time to evaluate the market¬ 
leading spreadsheets on the Windows platform. 


Monkey See, Monkey Do 

Lotus popularized 3-D 
worksheet files with 1-2-3 
release 3. Borland built 3-D 
into Quattro Pro for Win¬ 
dows but also added index 
tabs and the ability to name 
each sheet. Microsoft soon 
offered a 3-D environment 
that acted more like a stack 
of linked spreadsheets than a 
single 3-D file. This time 
around, Lotus and Microsoft 
validate Borland’s expres¬ 
sion of the 3-D concept: You 
will find nameable index 
tabs on all three Windows 
spreadsheets. Each product 
does 3-D in its own style, 
but the results are function¬ 
ally equivalent. 

All three spreadsheets 
emphasize icons more than 
their predecessors did. Lotus adapted Smartlcons 
from Ami Pro and, with the new release of 1-2-3, 
also provided a powerful facility to manage and 
create libraries of these point-and-click tools. 
Meanwhile, Borland and Microsoft introduced 
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Region 

Product 

Month Vo! 

|Sum of Volume 

Region 
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North 

Expando Fill 

Jan 

42 

Month 

Product 

North 

South West | 

Grand Total 



North 

Ram-Dirt Fill 

Jan 

38 

Jan 

Expando Fill 

42 

16 

27 

85 



North 

Expando Fill 

Feb 

49 


Ram-Dirt Fill 

38 

83 

74 

195 



North 

Ram-Dirt Fill 

Feb 

41 

Man Total 

80 

99 

101 

280 



West 

Expando Fill 

Jan 

27 

Feb 

Expando Fill 

49 

19 

22 

90 



West 

RarrvDwl Fill 

Jan 

74 


Ram-Dirt Fill 

41 

80 

72 

193 



West 

Expando Fill 

Feb 

22 

Feb Total 

90 

99 

94 

283 



West 

RarrvDtrt Fill 

Feb 

72 

Grand Total 

170 

198 

195 

563 
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16 
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Projected First Quarter Sales 



Jan 
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Total 

% 

Stacy 

i41.109 

(49,964 

(69.178 

(160,249 

33% 

[Matthew 

38.323 

40.984 

28,728 

108.036 

14% 

[Charlotte 

|Patncia 

62A63 

28.160 

66.082 

66,878 

194,411 
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Borland’s Quattro Pro 5.0 for Windows offers the same 
spreadsheet tabs as its predecessor. Both Lotus 1-2-3 for 
Windows and Microsoft Excel include sheet tabs in their 3-D 
spreadsheet files. 
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Smartlcons 


Available icons: 



Spacer 


Create a fie 


Open an emting fie 

& 

Save the curent He 

& 

Print the current 
selection 

mm 

Pteviqw die print 
selection 

Close the active 
twndow 

End the 1-2-3 session 

& 

Undo the last 
command or action 

4 

Cut to the Cfpboard 


Default Sheet 



Open an existing He 

a 


Save the cunent file 

m 

ftjritd*curent 

B 

£ 

Preview the print 
selection 

Undo the last 
command or action 

m 

Copy to the Clpboard 

m 

Cut to the Cipboard 

m 

Paste Clipboard 
contents 

0 

Sum values above or 
to k-tt 


a 


Cancel 


position: 

(top 




Edit Icon... 


Save Set.. 


Delete Set... 


Icon Size... 


Lotus has added a powerful Smartlcon management facility that lets you design and 
save libraries of icon palettes as well as draw your own Smartlcons. Both Excel and 
Quattro Pro offer similar capabilities. While Quattro Pro’s icon facility may be the 
most powerful of the three, it is also the most challenging to customize. 
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speedbars and toolbars of icons to issue 
one-click commands. Quattro Pro 5.0 and 
Excel 5.0 provide even more powerful 
tools for customizing icon 
utilities. 

Use of the right mouse 
button in Windows appli¬ 
cations has been slow in 
coming, but all three ven¬ 
dors are now on the band¬ 
wagon. Borland was the 
first to offer object inspec¬ 
tors in the form of menus 
that appear when you high¬ 
light a block of cells and 
press the right mouse but¬ 
ton. Now 1-2-3 and Excel 
offer similar functionality: 

You can highlight a range 
in a spreadsheet, click the 
right mouse button, and, 
from a menu, choose op¬ 
tions such as cut and paste 
and range formatting. 


block, drag a little 
sooner after pressing 
the mouse button. 

Excel allows you 
to move a range by 
selecting it and mov¬ 
ing the mouse cross¬ 
hairs to its border. 
When the cross-hairs 
turn into an arrow, 
press the left mouse 
button and drag. 

Looking for more 
@ functions? All 
three spreadsheets of¬ 
fer them. Microsoft 
has always led the 
field, offering more 
spreadsheet functions 
than you can shake a formula at. Now Bor¬ 
land and Lotus deliver similar volumes of 
functions. The expanded collections han¬ 
dle more database calcu¬ 
lations, more business-re¬ 
lated analyses, and many 
obscure statistical analyses. 

Handling of databases— 
both in-shect and exter¬ 
nal—varies a bit from one 
spreadsheet to the next, but 
you can adjust from one 
approach to another with¬ 
out much effort. For exter¬ 
nal database access. Excel 
has dispensed with the 
third-party product Q+E 
from Pioneer software. 
Now it offers the Microsoft 
When you select a ceil or range and click Query add-in, a databasc- 
the right mouse button, Excel pops up a qucry i ng application that 
menu like the one shown here. All of the n J 
Big Three Windows spreadsheets offer 
similar right-mouse-activated menus. 
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Cut 


3 


Copy 


4 


Paste 


5 


Paste Special... 


6 


Insert.. 

Delete... 


7 



8 
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Clear Contents 


10 


Format Cells~. 
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Buzzword Wars 

The buzzword drag-and-drop is popular 
in the spreadsheet market. This capability 
lets you highlight a range and drag it to a 
new location without using menus or click¬ 
ing icons. The three products implement 
drag-and-drop differently, in 1-2-3, the 
mouse pointer changes to an open hand 
when you move it near the edge of a select¬ 
ed range. Hold down the left mouse button, 
and the hand closes; you can then drag the 
range about on the sheet. It’s cute, but if s 
a good way to give feedback to the user. 

In Quattro Pro, you highlight the block, 
point anywhere within it, and hold down 
the left mouse button until the mouse point¬ 
er turns into a hand. Then you can drag 
the block. If you do not want to move the 


you make available from 
the spreadsheet via an add¬ 
in manager. 

Lotus has also changed its database ac¬ 
cess capabilities by building them into the 
1-2-3 point-and-click interface. The new 
tools drive DataLens (which 
gives you access to external data¬ 
bases) far more easily than the 
old database Criteria and Output 
ranges, which have survived 
more than 10 years of spread¬ 
sheet technology. Borland’s Da¬ 
tabase Desktop hasn't changed. 

It still lives as a stand-alone ap¬ 
plication program that ties to the 
spreadsheet with DDE links. All 
three database access facilities 
offer dialog box-driven and 
menu-driven interfaces to ma¬ 
nipulate both spreadsheet and ex¬ 
ternal database tables. 


Icons Everywhere 

While piling more and more features into 
their spreadsheet programs, the developers 
are also constantly tweaking basic aspects 
of the user interface. For example, con¬ 
sider the icon bars each program sports. 
It’s nearly impossible for every one of 
these tiny pictures to convey its purpose, 
particularly when so many icons are avail¬ 
able. So each spreadsheet provides clues to 
the use of an icon. 

In 1 -2-3, you point at an icon and press 
the right mouse button to display a de¬ 
scription of the icon’s purpose at the very 
top of the display—right where you’re 
looking, if you work with the palette in its 
default location. But if the description isn’t 
enough to clue you in, you’re out of luck— 
there’s no further help about an icon. 

Simply pointing at an Excel icon and 
pausing for a moment causes a descrip¬ 
tion of the icon to appear at the very bot¬ 
tom of the screen. That’s a big trip for your 
eyes to make when you’re trying to track 
down a useful icon. At the same time, an 
abbreviated icon description (called a tool 
tip) appears right next to the mouse point¬ 
er. The sum of the information is equiva¬ 
lent to what 1-2-3 tells you about its Smart- 
Icons, but scanning to the bottom of the 
display and back while looking for a spe¬ 
cific icon becomes tedious. Worse, those 
tool tips can become distracting. Lotus’s 
help-on-demand approach seems less con¬ 
descending than this Microsoft method. 

Pointing at an icon in Quattro Pro is 
also enough to produce a description way 
down at the bottom of the display. To get 
more information, you hold down the Con¬ 
trol key and press the right mouse button. 
That’s a lot of finger gymnastics for the 
payoff: a description that’s about as de¬ 
tailed as the ones that you get in Excel and 
1-2-3. On the other hand, Quattro Pro’s 
Object Help message boxes include help 
buttons that you can click on to get more 
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Lotus 1-2-3 for Windows release 4.0 offers a new dialog box-driven 
interface for querying both in-sheet and external databases. This 
interface lets you specify complex criteria to single out desired 
database information. Quattro Pro and Excel offer similar point-and- 
click query tools, although 1-2-3’s is better integrated with the 
spreadsheet. 
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detailed information about the 
procedure the icon initiates. The 
detailed help is not about the 
icon, however—only about the 
menu commands for which the 
icon is a shortcut. 

Calling On the Experts 

“Ease of use” is a mantra of 
the Big Three spreadsheet sup¬ 
pliers. In Quattro Pro for Win¬ 
dows, a feature called Interactive Tutors 
offers on-line lessons for various spread¬ 
sheet tasks. These tutors let you work with 
your own data or with canned spreadsheets 
that come with the product. You can pop 
up an interactive tutor at any point in a 
work session and either retain the results of 
your lesson or dump them and return to 
your original spreadsheet. What distin¬ 
guishes the approach is that you work in a 
live spreadsheet while following a lesson. 

Quattro Pro’s Interactive Tutors con¬ 
trast with Excel’s extended help system, 
which packs examples and demonstrations 
throughout. Once you’ve asked for help 
on a topic, you can sometimes order up a 
demonstration as well. There’s a table of 
contents for the examples and demos, so 
you can quickly track down a topic. 

Lotus 1-2-3 also offers a lesson facility. 
You simply pull down the Help menu 
and choose Tutorial to pull up a menu of 
options. There are only eight lessons, 
but they run alongside a live worksheet. 
Switching from the tutorial window to the 
spreadsheet and back is a bit awkward and 
might confuse a new user. Still, you can 
learn from the tutorials, so it’s hard to give 
them bad marks. 

Excel’s Wizards are step-by-step in¬ 
struction sets that lead you through pro¬ 
cedures that traditionally have been diffi¬ 
cult in a spreadsheet. For example, when 
you elect to add a graph to the worksheet, 
the Chart Wizard appears, alerting you to 
the number of steps adding a graph will 
Like, telling you what options you can ap¬ 
ply, and prompting you for information 
Excel will need to display a finished graph. 

The new version of Excel introduces 
Tip Wizards. This new tool analyzes your 
work and determines shortcuts for com¬ 
monly performed tasks. For instance, if 
you resort to the menu bar to perform an 
operation that is available from the toolbar, 
a Tip Wizard pops up and suggests click¬ 
ing on the appropriate toolbar icon. Tip 
Wizards will not suggest the same tip twice 
in one Excel session, so the tool is not 
overly annoying. 

Quattro Pro’s Experts are similar, but 


Microsoft Excel's ChartWizard pops up automatically 
when you begin to build a graph based on spreadsheet 
data. The Wizard guides you through each step of the 
procedure. 

unlike a Wizard, an Expert appears only on 
request. You can select from a small list to 
work through such tasks as graphing, con¬ 
solidating data, and building financial or 
statistical spreadsheets. Interestingly, the 
Financial spreadsheets you can build with 
Quattro Pro’s Analysis Tools Experts re¬ 
semble templates that you might build 
yourself or obtain from a user-group li¬ 
brary or an on-line information service. 
They are, in effect, macro-driven spread¬ 
sheets that you retrieve when you wish to 
perform the calculations they provide. The 
Analysis Tools Experts can lead you to 
wonder why spreadsheets haven’t always 
included collections of prebuilt financial 
models. 

Lotus 1-2-3 for Windows offers no fea¬ 
ture analogous to Wizards and Experts. 
Lotus has offered multimedia help with a 
version of 1-2-3 for Windows that comes 
on CD-ROM, but availability of such a 
CD for 1-2-3 release 4.0 for Windows 
hasn’t been announced. If you’re having 
trouble with any spreadsheet procedures, 
you have to rely on the software’s more 
traditional help facilities. But don’t sweat 
it; you can virtually bank on Lotus pro¬ 
viding a Wizard or Expert equivalent in a 
future release. 

The Similarities Are Endless 

An article that discusses all the similarities 
among the Big Three 
Windows spread¬ 
sheets would fill a 
good-size book— 
bigger, perhaps, than 
the documentation 
sets that accompany 
these software pro¬ 
grams. Each spread¬ 
sheet offers a version 
or scenario manager 
that lets you build several sets of assump¬ 
tions into a single spreadsheet, and lets 
you switch from one set of assumptions 


to another quickly so you can compare 
their effects on the bottom line. Each offers 
such amenities as the ability to center la¬ 
bels across several columns rather than 
just within cells, or the ability to assign 
multiple fonts, font styles, lines, shadings, 
and colors to the ranges and entries in your 
spreadsheets. 

In each package you’ll find a mecha¬ 
nism that automatically adjusts a column’s 
width to fit the widest entry in the column. 
You’ll also find a way to generate num¬ 
ber series and label series rapidly: You 
can fill a range with successive weekdays, 
months, and number series such as Quar¬ 
ter 1, Quarter 2, Quarter 3, and so on. In 
fact, you can create your own fill series 
(e.g., lists of employees or of your com¬ 
pany’s product line) and automatically de¬ 
liver the list to a spreadsheet by employing 
the quick-fill feature. 

Sadly, neither 1-2-3 nor Quattro Pro 
provides a tool to let you create a custom 
sequence. You must use your knowledge 
of the spreadsheet to add entries in a disk 
file associated with the spreadsheet soft¬ 
ware. Excel, on the other hand, contains 
an easy-to-use editor that lets you add fill 
sequences by either typing them or im¬ 
porting them from spreadsheet cells. 

Spreadsheet Subtleties 

If the Big Three Windows spreadsheets 
share so many features, what could pos¬ 
sibly set one apart from the others? Sur¬ 
prisingly little. The differences are subtle. 

Consider 3-D spreadsheets. Borland 
calls its 3-D spreadsheet a notebook , and 
each new notebook you create contains 
256 layers, or pages. The index tabs that 
identify pages appear at the bottom of the 
window that holds them. To accommo¬ 
date the tabs, Borland introduced a scroll 
bar that doesn’t run the full length of the 
object it controls. This takes some initial 
adjustment—and continued adjustment if 
you regularly work with several Windows 
programs. Every lime you set out to scroll 


Excel’s arrangement of sheet tabs and controls (top) 
looks a lot like Quattro Pro’s. In both products, the 
nonstandard horizontal scroll bar makes navigating a 
nuisance compared to getting around in 1-2-3. 



140 BYTE DECEMBER 1993 



































Multimedia to dazzle your senses. 



(Including your sense of style.) 


Introducing Memphis." The all-in-one 
multimedia machine that brings your computer to 
your senses. Your ears will experience 16-bit CD- 
quality sound through its detachable, 
powered speakers. For your eyes, the 
smooth animation and video streaming 
off its double-speed CD-ROM drive. And 



because you can use Memphis as a stand-alone 
CD player, it will appeal to your sense of play. 

J7jAflBJ So crank the volume, select a 

Multimedia PC new track or stop play without 


even touching your computer. And for your mind? 
The assurance of industry leading hardware that 
exceeds MPC2 standards and includes Sound 

Blaster'" compatibility. Memphis is a unique 
combination of elegance and function with a 
mam design that’s made for your sense of style. 
So encounter Memphis-it will transform 
your perception of multimedia. 

For more information 
or a dealer near you 

call 1-800-845-5870. media vision 


1N\ 


© IWl Media Vision, Inc., 3185 Lturdview Court, Fremont, CA ‘>4538. (510) 770-8600. Fax: (510) 770-‘>5‘>2. 

Memphis is a trademark of Media Vision, Inc. Any other trademarks and registered trademarks are owned by their respective holders. 
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across the Quattro Pro spreadsheet, you 
could find yourself pausing a moment to 
look for the undersize control. 

Quattro Pro's notebooks have two great 
advantages. You can rearrange the pages in 
a notebook by simply dragging index tabs 
from place to place. And you can group 
any number of consecutive pages so that 
any formatting and styling you apply au¬ 
tomatically affects the other grouped pages 
as well. 

Lotus l -2-3's 3-D spreadsheets are just 
files that can contain up to 256 worksheets. 
Unlike a Quattro Pro notebook, a new 1 -2- 
3 file contains only a single sheet. You 
can add and delete sheets at will so that a 
file never contains more sheets than you 
need for Lhe application you're building. 

Another difference in 1-2-3 is that its 
index tabs appear across the top of the 
spreadsheet window, along with controls to 
navigate from sheet to sheet, add new 
sheets, and hide and display the index tabs. 


Both Quattro Pro mu* Excel 
{bottom left ami top, 
respectively I offer one-stop 
shopping for cell formatting 
and styling, Lotus 1-2-3’s 
quick formatting tools [bottom 
fight] are less accessible, 
requiring many more mouse- 
clicks amt keystrokes to get 
the job done. 


Placing the tabs al 
the top of the win¬ 
dow leaves the bot¬ 
tom free to hold a full-width scroll bar. 
This design is much easier to use than 
Quattro Pro's short scroll bar. 

Conversely, there is no easy way to 
change the order of pages in a l-2-3 file. 
And 1-2-3's group mode connects all ex¬ 
isting pages, so attributes that you apply on 
one appear throughout the file; you can't 
create multiple groups within the file and 
apply different styles and formats. Con¬ 
sidering that Lotus was the first of the Big 
Three to offer a 3-D spreadsheet, it's sur¬ 
prising that it hasn't yet added these sim¬ 
ple capabilities. 

What of Excel's first serious rendition of 
3-D? In terms of number of layers. Excel 
stakes out a middle ground. An Excel 
workbook starts out with 16 worksheets. 
You can change this default number, but 
the most sheets a new workbook can con¬ 


tain by default is 255. Once you open a 
new workbook, you can add sheets until 
you've filled RAM. Like Borland, Micro¬ 
soft put the index tabs at the bottom of the 
worksheet window, and the worksheet nav¬ 
igation scroll bar extends only partway 
across the window. 

The biggest quirk in managing work¬ 
sheets in Excel arises when you insert a 
new sheet: The package automatically 
places die new sheet in front of the cur¬ 
rent one. This means there's no way to in¬ 
sert a sheet at the very end of a workbook, 
Lotus 1-2-3 lets you specify whether to 
add a new sheet before or after the current 
one, and the issue is moot in Quattro Pro 
since you always have a full notebook in 
that program. 

Quick Menus 

Quick menus are another area of func¬ 
tionality that points up subtle differences 
between the Big Three Windows spread¬ 
sheets. The original Quattro Pro for Win¬ 
dows offered object inspectors that ap¬ 
peared whenever you clicked the right 
mouse button. You can still get to those 
object inspectors by clicking the right but¬ 
ton, but there's an added step when you're 
working with block objects in the spread¬ 
sheet. Now, instead of the Attributes dia¬ 
log box that lists such options as fonts, 
shading, colors, formatting, and so on, 
Quattro Pro presents a menu of op¬ 
tions for cutting, copying, and pasting 
entries; inserting and deleting columns 
and rows; and filling cells with num¬ 
bers or label series. The first choice 
on that menu is Active Block Proper¬ 
ties, and it leads to the object inspector 
of the original Quattro Pro. That object 
inspector lets you work with 11 dia¬ 
log boxes to establish formatting and oth¬ 
er attributes of a selected block. 

Lotus 1-2-3's right-button menu re¬ 
sembles Quattro Pro's menu except that 
1-2-3 divides the Active Block Properties 
option into several subcategories. Still, by 
selecting from the choices Number For¬ 
mat, Font & Attributes, Lines Sc Color, 
and Alignment, you can eventually estab¬ 
lish the same settings that you'd establish 
using Quattro Pro's block-object inspector. 
Because 1-2-3 doesn't group all the styling 
and formatting options in a single dialog 
box, establishing all desired options for a 
selected range can be more work-inten¬ 
sive in 1 -2-3 than in Quattro Pro. 

To upstage both 1-2-3 and Quattro Pro, 
Excel's right-button pop-up menu offers 
a Formal Cells option. Choosing it leads 
to a stack of dialog boxes identified by 
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IT'S HERE! 

NT power voder 32-bit DOS! 

Microsoft Visual C++ and Phar Lap TNT 
bring the never-before-available power of 
Windows NT to 32-bit DOS! Phar Lap’s 
new TNT DOS-Extender lets you break 
the 640K DOS barrier, build multi¬ 
megabyte DOS applications and take 
advantage of powerful NT features. 
Implement threads, DLLs and multitask¬ 
ing with your familiar Microsoft develop¬ 
ment tools — under DOS! It’s never been 
so easy to create the most powerful, 
full-featured DOS programs ever. 

TNT DOS-Extender is the new standard 
in 32-bit DOS. The DOS power you’ve 
been waiting for is finally here! 


Try it out... FREE! 


If you have the 
Microsoft Visual 
C++ 32-Bit Edition 
tools, you’ve already 
got a free trial-size 
version of TNT 
DOS-Extender. 

TNT DOS-Extender 
Lite is automatically installed with your 
Visual C++ 32-Bit Edition software. You 
can use TNT DOS-Extender Ute to build 
versatile 32-bit programs that can access 
up to two megabytes of memory and run 
under DOS, Windows 3.1, or Windows 
NT. It’s the easiest introduction you’ll 
find to the power of TNT. 



The next-generation 
DOS extender. 

TNT DOS-Extender is the only DOS 
extender to support the Win32 API, 
allowing your native Windows NT 
character-based programs to run under 
DOS with no changes. Programs can 
access all available memory — up to 
four gigabytes — and run with 32-bit 
speed and power. 

But that’s not all. TNT DOS-Extender 
also supports powerful NT features such 
as dynamic link libraries (DLLs) and 
threads, enabling developers to build 
modular, responsive multi-megabyte 
applications. And all this power is 
delivered with the high standards of 
technical excellence you’ve come to 
expect from Phar Lap, the industry 
leader in DOS extender technology. 

Already a standard. 

TNT DOS-Extender is the tool chosen 
by Microsoft to develop their own 32-bit 
tools. TNT DOS-Extender was used to 
build both the 16-bit and 32-bit versions 
of Microsoft Visual C++, Microsoft 
MASM 6.1 and Microsoft FORTRAN 
PowerStation. 


32-bit CodeView, too! 

TNT DOS-Extender includes a 32-bit 
version of the familiar Microsoft 
CodeView debugger. So you can use 
industry standard Microsoft tools, 
including CodeView, to develop software 
for the operating system of the future — 
that your DOS customers can use today! 

TNT DOS-Extender SDK is the latest 
release of Phar Lap’s award-winning 
386IDOS-Extender SDK. You can also 
use TNT DOS-Extender with a wide 
variety of 32-bit compilers (including 
Visual C++ 32-Bit Edition) to build 
Extended-DOS programs with no NT 
system required. In addition, TNT DOS- 
Extender is compatible with all 32-bit 
tools supported by 386ID0S-Extender. 
An add-on run-time kit is available for 
developers who want to distribute TNT 
DOS-Extender applications to customers. 

So if you’ve been wondering what the 
future holds for DOS developers, don’t 
wait... bring cutting-edge technology to 
your DOS applications today with TNT 
DOS-Extender! 


NT Power Under DOS Lets You: 

■ Utilize NT features such as multitasking, DLLs and threads 

■ Build multi-megabyte 32-bit DOS programs 

■ Break the 640K DOS barrier - with your familiar Microsoft tools 

■ Build one application that runs under both Windows NT and DOS 

■ Save RAM! Run a 4 MB DOS system, not a 20 MB NT system 

■ Use industry-leading, high-quality Phar Lap and Microsoft tools 



60 Aberdeen Avenue, Cambridge, MA 02138 617-661-1510 


Inc. 

FAX 617-876-2972 


386IDOS-Extervder and TNT DOS-Extender arc trademarks and Phar Lap is a registered trademark of Phar Lap Software, Inc. Visual C++. Win32. Windows and Windows NT are trademarks and CodeView and Microsoft 
are registered trademarks of Microsoft Corporation. Other product and company names are trademarks or registered trademarks of their respective holders. 
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tasks to compare the Big Three spreadsheets. The top graph displays performance; the 
resource usage. Shorter bars indicate better performance. 


index tabs. Click a tab to activate the Num¬ 
ber Format dialog box, and when you’re 
done there, click another tab to change a 
selected range’s fonts and font styles. The 
approach is similar to Quattro Pro’s all- 
in-one pick list of formatting options, and 
it speeds the formatting of a range of cells. 
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Quattro Pro and Excel offer a spin on the 
dynamic spreadsheet concept: Once you've 
moved data into the facility, you can quickly 
change the relationships among the data 
dimensions. 
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Distinguishing Characteristics 

The similarities between the Big Three 
Windows spreadsheets are extensive. But 
there are a few significant differences be¬ 
tween the Big Three spreadsheets; how 
important those differences arc may be a 
matter of personal taste. 

In-cell editing is one feature that comes 
to mind. Quattro Pro is the big winner 
here—it doesn’t offer in-cell editing. In 
other words, when you type or modify 
a cell entry, it appears in the edit box 
at the top of the display. The new 
entry appears in the spreadsheet 
only after you store it there by 
pressing Enter. 

In 1-2-3, when you start typ¬ 
ing, the characters 
appear both in the 
edit box and in the 
spreadsheet. Hav¬ 
ing the entry ap¬ 
pear first in the 
sheet is sensible; 
after all, this is 
where a user will 
be looking. On the 
other hand, in- 
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sheet editing is at best confusing when the 
cell you're editing is surrounded by other 
data cells. Only by clicking with the mouse 
in the edit box can you switch to good old- 
fashioned editing in the control panel. Ex¬ 
cel also employs in-cell editing. 

None of the Windows spreadsheets’ 
editing capabilities arc as good as those 
of the original 1-2-3 for DOS. In that 
spreadsheet, you could see at least part of 
a cell's original contents unchanged right 
alongside the version you were editing. 

Another area in which the products dif¬ 
fer significantly is in their offerings of ad¬ 
vanced data analysis tools. Each offers 
some type of problem-solving facility in 
which you specify a target result and the 
software figures out what numbers to plug 
into your spreadsheet to return that result. 
Each offers sophisticated database analy¬ 
sis tools for cross-tabulating databases and 
calculating subtotals. Each offers powerful 
tools for statistical problem solving, in¬ 
cluding the capability to perform rapid re¬ 
gression analysis. The great divergence 
occurs with the data slice-and-dice tools. 

Lotus introduced slice-and-dice tech¬ 
nology with Improv. Borland and Micro¬ 
soft offer similar slice-and-dice function¬ 
ality where any spreadsheet enthusiast 
would really need it: bundled with the 
spreadsheet software. Improv’s slicing and 
dicing is far more sophisticated than that of 
Quattro Pro and Excel, but the facilities 
that come with these new spreadsheets 
may be all you'll ever need. 

Slice-and-dice spreadsheets are sets of 
multidimensional data. For example, a list 
of product sales volumes by region and 
subcategorized by month would be a 3-D 
data set. With a traditional spreadsheet, 
once you have laid out the data, you face 
gargantuan effort to rearrange it so the 
spreadsheet shows sales volumes by month 
and subcategorized by region. With Quat¬ 
tro Pro and Excel, you can spin such 
spreadsheet data off into the Data Model¬ 
ing Desktop or Pivot Table facilities, re¬ 
spectively. Then you can quickly rearrange 
data along any dimensions to gain more 
insights into the relationships among the 
numbers. 

Perhaps what sets 1 -2-3 apart from the 
other Windows spreadsheets is its acces¬ 
sibility to people making the transition 
from a DOS version of 1-2-3. While both 
Borland and Microsoft try to convince you 
that the transition to their Windows spread¬ 
sheets is easy, such claims are overblown. 
In 1-2-3 for Windows, you get 1-2-3 for 
DOS when you press the slash key; if you 
don't want to take the time to learn the 
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How does everyone at Media 
Partners use Approach? 

Sim Sullivan 
Company Management 
William Albritton 
Saks Reporting 
Adele Pevzner 
Safes Contracts 
Deborah Walsh 
Contort Management 
Ijdu Leta 
Staff Scheduling 
Gary Pink 

Equipment Maintenance 
Amy CannifT 
VCR Library 
Lisa CaJiary 
Inventory Management 
Linda Dietenhofer 
fmme/Acwmts Receivable 
Lauren Aborjaiiy 
Production Contracts 
Ellen Camloh 
TV Script Library 
Martha Hicks Leta 
Video Clips 
Laurie Gardella 
Graphics Library 
Bob Sullivan, 

Comic Book Database. 


ITS NOT JUST THE COMPANY 
PHOTO. ITS ALSO THE APPROACH 
DATABASE USER GROUP 


When Media Partners Inc,, a cable TV advertising firm was launched 
Genera! Manager |im Sullivan was determined to streamline the entire 
operation by automating everything from order tracking and invoicing, 
to sales reporting to contact management Even the message center. 

NEW LOTUS APPROACH 2.1. THE RELATIONAL 
DATABASE EVERYONE CAN RELATE TO. 

Jim knew he could do this because he knew about award-winning 
Lotus*' Approach™ Approach is so easy and so 
powerful that every one of his employees uses it. 
Every day Even linns 12-year-old son Bob. has 
developed an Approach database to manage 
his growing collector comic book business 
As an ex-software developer. |im had the 
technical savvy to use any database out there. As a General Manager, 
he had the business savvy to choose Approach. Says lira I've tried 
Access™ Paradox* ail the others. Nothing delivers the instant 



productivity we got with Approach' In fact independent research 
shows that the average user is productive within two hours of 
opening the box 7 

With Approach, youll work with familiar desktop items like 
reports forms, form letters and mailing labels. Approach requires no 
programming, and is 100% compatible with all popular databases and 
networks with no additional set up. And it offers seamless integration 
with all Lotus Windows™ applications including 3-2-3“ 


EXPERIENCE THE INSTANT PRODUOTVITY 
OF LOTUS APPROACH FOR jUST $99. 


Lotus Approach has won over 25 major industry awards and acco¬ 
lades including Windows Magazine's 1993 Readers Choice Award And 
right now you can get it for just $99 (Reg. 

$3951* Call I -800-TRADEUR ext. 9252" 

today or visit your Lotus Authorized Reseller 
to take advantage of this incredible offer. Working TOgGthGf 


Lotus 


‘Market Probe International New York NY. February. 1993 *Plus shEpping and handling it applicable. Otter good through 12/31/93 **Tn Canada ca3l I “SOO-GOl|jOTUS. 1991 Lotus Devetopmeni Corporation. 35 Cambridge 
Parkway. Cambridge MA 03142 All rights eeserved Lotus 1-2-1 and Working Together are registered trademarks of Lotus Development Corporation. Approach is a trademark of .Approach Software Corporation, a whodly-awned 
subsidiary of Lotus Development Corporation. Microsoft is a registered trademark ana Access and Windows are trademarks of Microsoft Corporation Paradox e a registered trademark of Borland International lilt 
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Windows way of doing something, you 
needn’t bother. In both Quattro Pro and 
Excel, you’re going to spend time learning 
the equivalents of commands you’re ac¬ 
customed to using in 1-2-3 for DOS. 

Office Suites 

Instead of buying a stand-alone spread¬ 
sheet, many organizations are looking at 
bundles of office applications that work 
well together. This allows an organization 
to standardize on a set of common appli¬ 
cations and to centralize support from a 
single vendor. Microsoft claims that over 
half of all copies of Excel are sold as part 
of Microsoft Office, so the trend toward 
office suites is clearly a significant one. 

Lotus was first to include the newest 
version of its spreadsheet with a highly 
integrated suite of office applications. The 
company has incorporated many common 
features into all the products in SmartSuite 
release 2, its Windows bundle. This makes 
it easy for users of one Lotus Windows 
application to move among all the office 
applications. 

Microsoft is redesigning the applica¬ 
tions shipped with Microsoft Office so that 
they will share components and even a 
common menu structure. Thus, if you’re 
working with Excel, Word, or PowerPoint, 
it will be easier to find certain menu op¬ 
tions, since they will be in the same loca¬ 
tion in each application. To ensure even 
tighter integration, the new version of Ex¬ 
cel, as well as Word 6.0 for Windows, sup¬ 
ports OLE 2.0. OLE 2.0 will let you embed 
an Excel spreadsheet in Word (or any oth¬ 
er word processor supporting OLE 2.0) 
and edit the spreadsheet without leaving 
the Word document. Only the menu will 
change. At this point, it looks as though 
Microsoft Office 4.2 (scheduled to ship in 
January) will be a formidable competitor in 
the office suite market. 

The Borland applications suite is less 
appealing. It includes WordPerfect for 
Windows, from an independent software 
company. This makes the suite’s synergy 
somewhat suspect. An initiative on the 
scale of Microsoft’s—redesigning the in¬ 
terfaces to ensure consistency—is not like¬ 
ly to happen. 

Connectivity is another area in which 
the Big Three are starting to battle. Lotus 
has mail-enabled its Windows spreadsheet, 
which means that you can transmit and re¬ 
ceive E-mail from within 1-2-3. More im¬ 
portant, you can send worksheet ranges, 
charts, and other drawn objects via E-mail 
when you have the right complementary 
software. Quattro Pro offers a similar 
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At $195, New X Windows is Priced for Every PC! 


M ainstream PC users running MS 
Windows have wanted to access 
network-based Unix applications 
for quite awhile, but for most the price 
has simply been too high to justify the 
hook-up. Until now. 

Announcing XoftWare ”* for Win¬ 
dows, Desktop Edition (DT), the first 
easy-to-use, value-priced PC X server 
software. Now anyone with a 386/486 
PC can afford an integrated system that 
combines the best of MS Windows and 
Unix simply by clicking on icons. 




Finally, Unix for the rest of us. XoftWare 
for Windows DT was created specifi¬ 
cally for the non-technical PC user. 
Which is to say, those of us who occa¬ 
sionally want to access Unix applica¬ 


WITH A SIMPLE CLICK, XoftWare for Windows, Desktop Edition makes it 


easy to cut-and-paste between MS Windows and X. 

tions, but don ’ t need the higher through¬ 
put or extra features of a true 32-bit X 
server. 

Truth is, XoftWarefor Windows DT 
has been streamlined to give all PC users 


Are you tired of poring over 
User Guides? We thought so. 
That’s why we made XoftWare 
for Windows DT exceptionally 
easy to install, simple to start 
up, and a snap to operate. With 
our XoftStart ™ feature, PC 
users don’t even have to know 
how to start Unix, much less 
run it. Just click and start from 
a Windows-based icon. You’ll also ap¬ 
preciate our CascadeX ™ feature, which 
positions windows in a Microsoft-like 
cascading window format. 

XoftWare for Windows DT supports 
all leading network software, including 
the MS Windows Sockets API. You can 
even order it bundled with Novell’s TCP/ 
IP networking software. 


MicroAge Applauds 32-bit X Server 
for its Vim, Vigor and Very Good Value 


Staten Island, NY — Michael 
Conroy, Systems Engineer 
for MicroAge, likes AGE’s 
new Desktop Edition, but he 
loves its big brother — 

XoftWare " 132 for Windows. 

“We tell our customers it's 
the turbo-charged version — 
with the throughput and pro¬ 
cess power to handle a broad 
range of robust Unix applications and 
databases. It gives MS Windows PCs 
workstation-like functionality.” Conroy 
says he was surprised at its ease of use. 
“You figure when you get the power, you 


sometimes lose friendli¬ 
ness, but that’s not the case 
with AGE’s products. I par¬ 
ticularly like MPSS " — the 
Multi-Process Start-up Sys¬ 
tem, which lets users start 
multiple applications simul¬ 
taneously, saving valuable 
time.” Conroy says he likes 
the 32-bit offering's price 
point, $395 (or $495 with Novell’s TCP/ 
IP bundled). He’s also looking forward to 
the upcoming 32-bit X server for MS 
Windows NT, which will be priced at 
$495. Circle 175 on Inquiry Card. 


MicroAge ’.s Michael Conroy: 
Iffast is good, foster's better! 


just what they need in features 
and functionality, and at a very 
affordable price. 


Act now for free fonts. Already an ex¬ 
ceptional value, if you act while sup¬ 
plies last we’ll send you our 
XoftFonts™ font package, a 
$50 value, absolutely free. 

XoftWare for Windows DT- 
the perfect add-on to your 
networked PC. Call us at 
(619) 455-8600. Fax: (619) 597-6030. 
email: sales@age.com 



■age 

AGE Logic, Inc., W85 Pacific Height* Blvd., San Diego, CA 92121 
All regMtrrrd trademarks property of their respective owner*. 


Circle 176 on Inquiry Card. 



































(RESELLERS: 184). 



ead • Write 
int • Dither 
Display 
Proces 
Convert 








Reviews 




°JPG ®C(DP oCCITT °EPS' 
°TGfl °Glf °BIHP °Wf 
°DIB °TIFF open offlORE 


adds complete imaging 
capabilities to your apps! 

PLUS 



CCITT G3 & G4, LZW, 
JPEG and Hi-Performance 

LEAD CMP 

Easily integrate the fastest, 
tightest image compression 
technology in the industry. 
LEAD CMP offers half the file 
size with better image quality 
than conventional JPEG 

(Now used in CorelDRAW!) 


LEADTOOLS kits feature over 75 
routines, each with example code. 
And paste code from 2 free demo 
apps! Kits available from DOS to 
NT, including add-ons for Clipper, 
FoxPro & Visual Basic. Call now 
for full info & demo disk. 


LEAD Technologies, Inc. 

8701 Mallard Creek Rd. • Charlotte, NC 28262 
(V) 704-549-5532 • (F) 704-548-8161 

‘Output only BY-2 


Roundup 


capability, with the added benefit that it 
manages data exchanges via MCI Mail. 
Excel also has a file-sharing facility; you 
can quickly create a routing sheet to man¬ 
age distribution of a file over a network. 

For Power Users 

Microsoft is making waves by adapting 
Visual Basic as Excel’s new macro lan¬ 
guage. For high-end developers, having 
the power of this Windows compiler avail¬ 
able to drive a spreadsheet is an exciting 
prospect. Eventually, you'll be able to tie 
together all of Microsoft’s Windows ap¬ 
plications with Visual Basic programs. On 
the other hand. Visual Basic is a big step 
up from spreadsheet macros. Excel’s 
macro language has always been the most 
challenging of the Big Three, but moving 
to Visual Basic is going to scare away a lot 
of spreadsheet users who lack formal train¬ 
ing in programming. 

To be fair, the macro languages in the 
Windows versions of 1-2-3 and Quattro 
Pro are less accessible than their DOS 
counterparts. Rather than extend the re¬ 
corded keystroke metaphor into the Win¬ 
dows environment, 1-2-3 and Quattro Pro 
adopted keyword-driven macro languages. 
You can no longer stumble into macros 
by virtue of having learned the menu se¬ 
quences for needed commands; now. you 
must learn several hundred keywords and 
their syntaxes. While most DOS users 
could master the languages of their re¬ 
spective spreadsheets, 
few Windows users will 
ever build sophisticated 
macro applications with¬ 
out constantly referring 
to the documentation. 


Performance Measures 

How well do the Big 
Three perform? I pre¬ 
pared a dozen or so 
worksheets that perform 
common spreadsheet 
tasks and used them 
to compare several pro¬ 
cesses. I performed tests 
on a 50-MHz 486 com¬ 
puter with 8 MB of RAM 
and on a 25-MHz 486SX 
with 4 MB of RAM. I 
changed none of the 
products' default settings 
before testing; I tested 
how the software works 
right out of the box. The 
graphs on page 144 sum¬ 
marize the results. 


About the Products 

Lotus 1-2-3 release 4.0 
for Windows 

_$339 

Upgrade ... 

_$119 

Lotus Development Corp. 

55 Cambridge Pkwy. 
Cambridge, MA 02142 
(800) 343-5414 
(617) 577-8500 

Circle 1082 on Inquiry Card. 


Excel 5.0 for Windows 

....$495 

Upgrade. 

Microsoft Corp. 

1 Microsoft Way 

Redmond, WA 98052 
(800) 426-9400 
(206) 936-8661 
fax: (206) 936-7329 

Circle 1083 on Inquiry Card. 

.$99 

Quattro Pro 5.0 
for Windows 

tJnefrarie 

.$49.95 

$ 39.95 

Borland International, Inc. 

100 Borland Way 

Scotts Valley. CA 95066 
(408) 461 9000 

Circle 1084 on Inquiry Card. 


There are some interesting things to note 
about the test results. For example, while 
Excel uses only 564 KB of RAM to load, 
it eats up more system resources (in terms 
of percentages) than either 1-2-3 or Quat¬ 
tro Pro. And while Excel creates the small¬ 
est disk files, those files use up more RAM 
than the competitors’ files. 

Quattro Pro is quickest with many cal¬ 
culations, but it creates the largest disk 
files and calculates file-linking formulas 
abysmally slowly. Lotus 1-2-3 handles re¬ 
sources best, but it’s dramatically slower at 
printing PostScript files. Lotus 1-2-3 is 
also way out of line in copying large 
amounts of data to the Clipboard: A simple 
copy command took more than 10 times as 
long as the next-slowest spreadsheet. 

For the last performance measure, I tried 
to retrieve a large 1 -2-3 WK3 file into all 
three spreadsheet products. Only 1-2-3 re¬ 
lease 4.0 was up to the task. Although they 
can read the omnipresent WK3 file for¬ 
mat, Quattro Pro and Excel took much 
longer to load large spreadsheet files. This 
may cause problems if you work with large 
spreadsheets in the native WK3 format. 

Don’t overemphasize the importance of 
these performance measures. None of the 
spreadsheets is so bad at anything that you 
should automatically rule it out. So that 
brings us to the primary question: Which 
Windows spreadsheet should you buy? 

The answer depends on what you’re 
already using. If you are working with an 
existing release of one of 
these three, you should 
just upgrade the product. 
DOS spreadsheet users 
have a tougher decision 
to make. Quattro Pro 
users will find it as easy 
to move to one Windows 
spreadsheet as to another. 
Lotus 1 -2-3 users should 
not even consider chang¬ 
ing product lines: Lotus 
1-2-3 release 4.0 for 
Windows is well de¬ 
signed and easy to use, 
and it offers the most 
natural upgrade path 
from 1-2-3 for DOS into 
Windows. ■ 


Daniel Gasteiger is a spread¬ 
sheet consultant and copub¬ 
lisher of The Spreadsheet 
Consultant newsletter. He can 
be reached on BIX c/o “ edi¬ 
tors’‘ or on MCI Mail as 
“Daniel Gasteiger." 
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SupraFAXModem V.32bis 


Internal 14,400 bps fax and data modem for PC compatibles 


SupraFAXModem 144LC 
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14.400 bps fax and data. Full-featured PC package. 


SupraFAXModem 144LC 
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14.400 bps fax and data. Full-featured Mac package. 


All extra value PC packages include DOS™ and Windows™ software: 
WinFax™, FaxTalk™, COMit™, and CompuServe Information 
Manager™. Mac packages come complete with FAXstf™, MicroPhone 
LT™, and CompuServe Information Manager™. All cables and 
instruction manuals included. Sorry, does not include drink or fries. 


Supra Corporation 










Whil e other device drivers simply connect, 
CorelSCSI version 2 lets you command! With 
CorelSCSI, you can daisy chain up to seven 
SCSI devices to your computer, maximize the 
performance of your peripherals, and enjoy 
advanced features and applications that you 
won't find in any other driver software. 

Ease of use, power, universal compatibility 
and affordability 

CorelSCSI supports DOS, Windows and OS/2 


Extensive CD-ROM Capabilities 

• Corel's CD-ROM Writer software lets you use a recordable 
CD-ROM writer to create customized CD-ROMs 

• Reads multi-session and Kodak Photo CD-ROM discs 
(XA CD-ROM drive required) 

• Corel Photo CD Lab allows you to view as well as manipulate 
the resolution, size, color and file formats of Kodak 

Photo CD images 

Backup Software 


• Support for backups to any supported SCSI tape drive or 
logical device, including network drives 

• Support for tape carry-over 

• Intuitive easy-to-use interface for Windows 3.1 

Printer Support 

• Supports all SCSI Printers that adhere to the SCSI-2 
command set 

Advanced Diagnostic Utilities 




• CorelSCSI includes several useful diagnostic 
utilities that let you configure SCSI device 
parameters, check media, display 
information about and thoroughly test the 
devices on your SCSI bus 




Flexible Scanning 

• Supports top-selling scanners from leading 
manufacturers, including direct support for 
the specific characteristics of each scanner 

• Full compatibility for all TWAIN-compliant |5£S 
applications 
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Comprehensive Support includes CorelSCSI drivers for: 

•SCSI Hard drives 
•CD-ROM drives 

• Rewritable drives 

• CD-ROM writers 

• Removable drives 
•WORM drives 

EKB 

Ask for our 

M 

frett monthly 

•Multifunction drives •Printers 

• Scanners 

....KMT 

Approved 

Products Ust 

• Floptical drives 

• PC Notebooks 

•Tape drives 



CorelSCSI Version 2 supports the following ASPI Host Adapters: 
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BltraStor~ 
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Microsoft* 


WINDOWS. 

COMWnHLK 


.'..PC 


Multimedia PC 



For upgrade information or to order, call Corel: § 

1 - 800 - 772-6735 ext.2s 1 
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The NetWare CD-ROM Solution 

Microtest’s D iso port provides plug-and-play CD-ROM installation 
on NetWare, letting people share CD-ROM drives 



STEVE BOSAK 

I n a perfect networked world, admin¬ 
istrators could add CD-ROM drives 
anywhere on the network without 
bringing down a server and without the 
hassles of juggling SCSI cards, jumpers, 
and several NLMs (NetWare loadable 
modules). They could run a simple soft¬ 
ware installation to choose local managers 
for these CD-ROM drives and leave the 
choice of applications to the workgroups. 
On the receiving end, the network user 
could call up a simple menu of available 
CD-ROM applications and click on the 
appropriate icon to run an application. And 
changing a CD-ROM application would 
be as simple as switching the disc and list¬ 
ing the new title for the group. 

Microtest’s Discport is a $695 hardware- 
and-software product that makes installing 
CD-ROM on NetWare 3.11 and higher 
this flexible and easy. The Discport hard¬ 
ware module attaches as a node on lOBase- 
T and thin Ethernet networks. You can 
chain up to seven external CD-ROM drives 
to one Discport box and control as many as 
10 Discport units from any one server. An 
NLM loaded on a NetWare server con¬ 
trols access to the CD-ROM drives at¬ 
tached to the Discport. The NLM is small, 
about 150 KB. 

Elegant Windows-based software, called 
Discview. handles Discport installation, 
as well as management and use of attached 
CD-ROM drives. The Discport also comes 
with a DOS version of Discview with a 
command-line user interface. 

How H Works 

The heart of the Microtest package is an 
AC-powered black box the size of a VHS 
videotape. Thin Ethernet and lOBase-T 
connections occupy one end of the Disc- 
port. and a standard SCSI port connector 
the other (see the photo). To install, you 
hook the box to the network through any 
BNC cable or RJ-45 connection available 
on the network. A CD-ROM drive (or a 
chain of them) plugs into the SCSI con¬ 
nector using the cable provided. 

The compact Discport unit is a SCSI- 
2-to-Ethernet translator. Each Microtest 
box transmits a unique six-digit Ethernet 


ID when plugged into the network and 
looks like an Ethernet node to NetWare. 
CD-ROM drives physically attached to a 
Discport unit, however, appear logically 
attached to a NetWare server. Microtest’s 
Discview NLM, loaded on the server, rec¬ 
ognizes IDs under its control on the net¬ 
work, intercepts CD-ROM accesses di¬ 
rected to the server, and redirects them 
over the network to the appropriate Disc- 
port unit. The Discport box then translates 
the Ethernet request into the appropriate 
SCSI commands for the target drive. 

The Discport system treats CD-ROM 
data similarly. During a SCSI read com¬ 
mand, for example, the Discport takes data 
sent out from the active CD-ROM drive, 
converts SCSI blocks into Ethernet pack¬ 
ets, and sends the packets over the net¬ 
work to the server, which then delivers it to 
the user node. Sending data over the net¬ 
work twice isn’t usually a performance 
problem because of NetWare’s drive cach¬ 
ing and because bandwidth on most net¬ 
work cabling is underused. The result is 
to make CD-ROM drives available on the 
network with full NetWare management, 
but without bringing down a server to in¬ 
stall them. 

Easy Installation 

You install the Discview software first. 
Logged on as supervisor, you run Win¬ 
dows and install the software from a flop¬ 
py disk using the Setup program: the soft¬ 
ware checks to be certain you’re running 


NetWare 3.11 or higher and that you’re 
using the proper revision of CL1B.NLM 
(Discview requires that you have version 
3.1 Id with a date of 12-16-92 or later). 
The installation kit includes a disk with 
the proper CL1B on it, and good thing— 
the lest server was running tut old version. 

Once the Discview NLM is loaded, the 
installation program asks for the names of 
all managers you’d like to assign to the 
Discport. Users and groups are listed in a 
dialog box, so adding them to the man¬ 
agement list is only a matter of clicking 
on the appropriate names. Users assigned 
to the Discport can add or remove drives, 
change CD-ROM applications, or physi¬ 
cally move a Discport box to another lo¬ 
cation on the network. 

The hardware is installed next, with up 
to seven CD-ROM drives per Discport. 
Plug in the drive or chain of drives and 
hook up the Ethernet or 1 OBase-T cable, 
and the box begins downloading its firm¬ 
ware information through the Microtest 
NLM. Because the Discport reloads its 
“smarts” each time it’s turned on or the 
Microtest NLM is reloaded, updates and 
changes to the box’s firmware are as easy 
as installing new software. 

The Software 

The Discport’s underlying mechanism is 
clever, but the accompanying management 
software is where the Discport package 
shows its true worth for both LAN admin¬ 
istrator and user. Users run the Windows- 
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Fortran is our forte 


(702) 831-2500 
Fax; (702) 831-8123 
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The NetWare CD-ROM Solution 


Discview NLM Redirection 



The Discport attaches as a network node, bat CD-ROM drives attached to if appear logically 
attached to a server due to Micro test's NLM. The NLM on the server reroutes CD-ROM accesses 
directed at the server to the Discport, which translates between Ethernet packets and SCSI-2 blocks. 


based Discview access and control pro¬ 
gram on each workstation as needed to 
connect to CD-ROM drives. There is no 
memory-resident component taking mem¬ 
ory at user workstations. 

The beauty of the Microtest system and 
software is that they enable users and 
group managers to configure the ports and 
the CD-ROM data any way they see fit. 
A manager loads the Windows-based Disc- 
view software and clicks on the Discview 
Map menu item; a graphical representa¬ 
tion of available servers and all Diseports 
appears. The manager clicks on the Disc- 
port icon, gives it a meaningful alias such 
as Marketing, and then assigns it to a 
server running the Discpon NLM, 

Once the port is configured, it appears as 
a tree attachment to the selected server, 
and all attached CD-ROM drives appear 
with the tag New Volume. Clicking on 
one of Lhc new volumes lets you configure 
that volume. The software reads the disc in 
the drive and displays its name. The man¬ 
ager assigns an alias to the disc, allowing 
end users to “see" the disc as CorelDraw or 
Sales Database, for example, when they 
load their own Discview software. 

Once mounted and assigned aliases, 
discs are ready for access by any user the 
manager grants access to. By 
default, mounted discs am as¬ 
signed to Everyone, but the 
manager can limit access by 
selecting previously assigned 
groups or users from a pick 
list in the configuration. 

End users access the CD- 
ROM applications by click¬ 
ing on the Discview icon 


from within Windows. The main screen 
lists groups of CD-ROMs available and 
ready to run from within Discview, those 
previously mounted but no longer in a CD- 
ROM drive, and those that are in the CD- 
ROM drive but need to be assigned a drive 
letter before running. Users on the net¬ 
work can see only the discs that they have 
rights to, which appear in the list, of avail¬ 
able applications with their assigned alias¬ 
es, On CompuServe and the company's 
ow n BBS, Microtest has made a number of 
batch files and icons available for making 
virtually any CD-ROM application run by 
merely clicking on its alias. 

Installing, configuring, and using the 
Discport over my test network were much 
less painful than some experiences con¬ 
figuring stand-alone CD-ROM drives to 
a single PC. Texel and Toshiba CD-ROMs 
that 1 attached to the Discport performed 
much as they did when hung directly off 
the server. Applications ran smoothly, with 
acceptable speed. While Discport drives 
can run multimedia programs. Microtest 
doesn't recommend this; the resulting data 
can load down some servers. 

Microtest's Discport is the fastest, eas¬ 
iest, and most flexible way to add CD- 
ROM to an existing NetWare 3.1 I Ether¬ 
net network. Microtest has 
announced a Token Ring ver¬ 
sion and a Macintosh version 
for delivery next year. ■ 


Steve Bosak (Chicago, IL) is co¬ 
author o/The CD-ROM Book 
(Que Books/Prentice-Hail, 1993), 
He can be contacted on BIX c/o 
' editors." 
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Discport...... ....$695 

Microtest, Inc. 

4747 North 22nd St. 
Phoenix. A2 85016 
(800) 526-9675 
(602) 952-6400 
fax: (602) 952-6401 
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I here WHS cl time when your worst 

technical nightmare wouldn’t 
go away till the morning after. 



Anmn Matas 

Profhu ( Support Specialist 
MM Personal Systems 
I JetpCenier 


IBM Ffersoiial Systems I lelpCenter® 
Product Support Specialist 
Aaron Matas knows from 
personal experience that 
emergencies dont keep 
ba n kf- rs h< hits. T1 lat's 
why our HelpCenter 
stays staffed and ready 
around the clock So if a 
system goes down, you won t 
have to wait fill sometime the next 
day to find out if its your hardware. 


BM PC Direct 


software, or who k nows what. AFter a 11, 
its just common sense that the company 
who sold you the system should be 
there lor you when you need them. 
Whatever your question, experts like 
Aaron are wide awake and ready 
to help you get back in business. Fast. 

Its all part of IBM Help Wire® 

// you ve ever bought computers 
“direct ” we want you to know one 
important thing: 


Ve re putting the personal 
'i personal computing. 


This time, it can be different 












Mi; \lii i’ ifolningcm, GiT-gg MHJit'r, Jeff Ili-mum tine! Wliltmon.< lustom BmliJ 'II I hnic ijiriK, IHM Hnrsnnnl Ijirrputrr Company 



■ Newest entry-level member of l he Value Point 
family 

* Com pad size: 142" W x 48" U x 16.5" D 

■ VESA Local Bus Video 

■ 3 slots and 3 bays 

■ Choice of IBM Keyboard (Basic^ 

or Enhanced) 

■ A great, low-cosi network client 

■ IBM 1 IdpWare service arid support 

■ IBM 14V 14" SVGA N\ Monitor 


IBM PC Direct 


Were putting the personal 
in personal computing. 


■ Plenty of room to grow: 5 slots (includes 1 
VESA Local Bus slot), 5 bays 

■ A super combination of speed, power, upgrad- 
ability and expandability 

■ IBM 14V14" SVGA N! Monitor 



1 )omm of popular software 
applications are available 
through Soil Select. Call us 
for a complete listing 


■ Convenient, con if tael Mini-Tower processor 
case measures 915 " W x 16,11" 11 x 16,9 " I) 

■ Enormous room for growth: 

8 slots (includes I VESA Local Bus slot), 

6 !>uys 

■ Ibrfeel Format lor high-powered computing 
{CAD/CAM, graphics, multimedia, etc.) or 
as a low-cost network server 

■ IBM 15V 15“ SVGA FS M Monitor 




























II you don’t see it lie re, call us. We’ll 
custom build a system just for you. 

Its a personal commitment from Alice, Gregg, Jeff, Beverly and 
their associates at the IBM Ihrconul Computer Company, 
Thousands of IBM people — many working around the clock — to 
keep you personally delighted with everything we do lor you. 

It starts — hut doesn't end — with nur hot-selling IBM 
VaJuePbint™ PCs. Take a closer look at the systems shown here. 
Super PCs. Super prices. But if you don't see the system you 
want cal! us. We'Ll build your PCs to your specifications—and 
your budget. We can even preinstall selected software. 

Kf ui i ember, Value Hun l is backed liy IBM Help Ware®, including 
our 30-day money back guarantee. No qualms. No quibbles, JNn 
questions asked. 1 And for one year with free around-the-clock 
telephone assistance and fast onsite serv ice (even in the most 
remote locations!) from more than 10,000 IBM service represen¬ 
tative's in over 1,600 locations nationwide." 

Call us today. And discover how we’re putting the personal in 
personal computing 



AH \kl tie Point DeskTop and Mini-Timer systems listed below feature: 11 


■ 486 processors 

■ SVGA VESA Local Bus Video 

■ L-pgrad ability via Intel OverDrive™ 
technology all the w ay up to 
Pentium™ 5 


■ 101-key IBM Enhanced Keyboard 
and IBM Mouse 

■ Zero Insertion lorec (ZIP) socket lor 
fast* easy processor upgrades 


■ A 32-bit VESA Local Bus slot for 
local l>us speed on SCSI drives 
and other peripherals 
* IBM MelpWare 


ValuePoint Si 

42 55 X'Si 

425SX/Si 

433OX/Si 

425SX/Si 

Processor 

i486SX/25MHz 

i406SX/25MH; 

486DW3MHZ' 

i406SX/25MHz 

Hard Drive/Mernwy 

120MB/1MB 

212MB/4MB 

120MB/4MB 

120MB/4MB 

Drlve(a) 

3.5' 

3,5’ 

36' 

3.5* & CD-ROM 

Monitor 

IBM 14V14" SVGA Nl 

IBM 14V14'SVGA Nl 

IBM 631814" SVGA 

IBM 14V14" SVGA Nl 

Operating System 

IBM DOS & WINDOWS™ 

IBM DOS & WINDOWS 

IBM DOS SWIND0WS 

IBM DOS & WINDOWS 

Price*/ IBM Credil Lease 1 ' 

$1 t 40B / S&4 per munttn 

$1,599/ $5fl par month 

$1*679/ $61 per month 

$1,804/ $05 per month 

ValuePoinl DeskTop 

425 sm 

433BX/B 

425SX/D 

4330X/D 

Processor 

I486SX/25MHZ 

486DX/33MHZ 1 

i486SX/25MHz 

48GDX/33MHZ 1 

Hard Dfivq/Memory 

170MB/4MB 

212MB/4MB 

245MB/4MB 

340MB/4MB 

Drive(s) 

3.5' 

3.5“ 

3.5" & CD-ROM 

3.5" 

Monitor 

IBM 14V14“ SVGA Ml 

IBM 14V14* SVGA Nl 

IBM 14V 44'SVGA Nt 

IBM 631814" SVGA 

Operating System 

IBM DOS & WINDOWS 

IBM DOS & WINDOWS 

IBM DOS & WINDOWS 

IBM DOS & WIN DOWS 

Price */ IBM Credit tease'* 

$1,709 /$E2 per month 

$2,059 / $74 per (north 

$2,134/ $77 per month 

$2,069/ $75 per month 

i ValuePoint Mini-Tower 

4330X/T 

433DX/T 

433DX/T 

46GDX2rt 

Processor 

486DX/33MHZ 1 

466DX/33MHz r 

4S6DX/33MHZ 1 

i4B6DX2/6BMHz 

Hard Drive/Memory 

340MB/4MB 

340MD/4MB 

340MB/8MB 

527MB/BMB 

Drive(s) 

3.5 N 

3 5'& CD-ROM 

3.5 U & CD-ROM 

3.5" 

Monitor 

IBM 631814* SVGA 

IBM 14V14-SVGA Nl 

IBM 14V14" SVGA Nl 

IBM 15V15" SVGA FS Nl 

Operating System 

IBM DOS & WINDOWS 

IBM DOSS WINDOWS 

OS/2* 

IBM DOS 8. WINDOWS 

Price*/ IBM Credit Lease'* 

$2,179/S79pejfnontti 

$2 , 654 /$9G per month 

$2,854/ $i(J3 per rnnmh 

$3,399 / $122 per imnlfi 


1 Some 486DX/33MHZ processors may be manufactured by IBM. n ValuePcint Si systems do not include all features 
listed above chart. Please refer to producl details llsled al left or call lor more information. VaJuePoint Si prices listed 
retied IBM Basic Keyboard only. IBM Enhanced Keyboard available at additional cost 


Call 1 800IBM-2Y0U 

refer to: BPD 

1 800426-2960 
Sam-mid nigh! M-F. EST 
Bam-7pmSat,, EST 

Purchase order is available tor qua![tying customers. 






















































Angela Hardy 
IX. Consultant 
IBM IK. Direct 


Its as simple as calling Angela 1 lardy, or any 
one of our other PC consultants. Value Point PCs, 
ThinkPad® notebooks, peripherals, printers, 
monitors, add-ons, the most popular software 
and more (IBM and non-IBM) are all yours — 
at prices you 11 find personally pleasing — when 
you call i 800 IBM-2Y0U You’ll speak to a PC 
consultant who’ll either answer any question 
you have, or get you in touch fast with an expert 
who can. If you don’t see it here, it’s in our free 
catalog And if it's not in the catalog, we can 
probably get it for you anyway. Either way...call! 


This time you can have it all. 


Super prices on popular software! 


IBM |M .1 linit lias the |>opiilar software you at 

|iricrs you'll love. lli‘m< MilwT. if you don’t act* it In-re. 
or in our rulnl'igs, cull u& Chances are we can f*r*t it 


Idryoii first! 

WinKix™ (MM 13632).$79 

STACKER" (MM29205).$95 

Quirken™ llir Wind. 211 (MM45870).$45 

Wdnllt* *rliTt*' for WiikIows 52 

3.5" (MM779I9).$289 

525" (MM809I5).$305 


Boost your processing performance. 


I lores a super way to Ixxist system performarxx* without 
buying a new system. ()ur 256KB 12 Write Buck Codie 
Memory Kit. Vidro Memory t !|igrailr Kits and Intel 
t )verl hrive Processor make it easy to upgrade your 
Valuelhiut system. Anil we now offer 1.2 Cache Memory 


Kits fur the Valuelhiut Si. too! 

ValuePoinl Options 

256KB 12 Vi rile Baek t iaehe Memory kit 

(60CI626)...$249 

256k B 12 Write 'thru (iadie Memory kit 
(6001625).$229 

128KB 12 Write Thru (aelie Memory kit 

((WG 1624).$119 

I MB Video Memory I Jpg rude kit (60C1623),.$89 

Intel ( kerDrive Processor 4-86DX25 

(MM99083).$389 

ValuePoinl Si Options 

New! 128KB 12 <aielie Memory Kit (73C3I28)... $90 

New! 256KB 12 (laelie Memory Kit (730312*)) 
(requires part 7JC3I28).$60 

New! 512KB Video Memory Upgrade Kit 
(7JG3I27). $42 


Save space inside your multimedia PC! 


The IBM Windsurfer™ Communications Adapter is 
the complete small business/home office ISA solution! 
Its a data/fax modem, a telephone answering machine, 
a CD-quality sound system and MIDI synth<‘si/.er...ull 
in one! Included an* a V-32 Data Modem. 9600bps 
Fax/Mtxlcm. IBM PhoneFX™ for W indows. Mwave™ 
MIDI synthesizer with MIDI port,Trio DataFAX LITE 
for Windows...and more. 

Mwave Windsurfer t zimmuniealions Adapter 
(82G7259).$349 


Improve your communications and connectivity! 


W hether you need to communicate with outside cus¬ 


tomers, satellite offices or tile person next door, we offer a 
rang* of options for keeping you connected. 

Bom Research™ 14.4/11.1 Data/lii\ Modem, 
including FaxWorks™ (MM28202).$175 

lOBase-T ISA Ethernet 1 *’ Adapter (60( 3 1605).$91 

|()Base2 ISA Fthemet Adapter (60C06I5).$100 

IBM Token-Hing 16/4 AT Bus Adapter 

(25F7367).$490 


Give your PC gigantic storage capacity! 


There are moie options than ever for iqigrading your 
current system. Replan* your hard drive to keep up with 
tomorrows demands, or add an additional diskette drive 
for increased flexibility...the choke is yours! 

IBM 525" Internal. 12MB diskette drive 


(32C3947).$99 

340MB AT IDE 1 lard 1 hive (32041*15).$539 

527MB AT IDE I lani Drive (32(>4I%).$999 


The easy, affordable way to go to a speedy CD-ROM. 


The ISA Internal CD-ROM hasa fast 300KB/SKC 
maximum ilata transfer rate - double tin* sjxed of most 
( ]\ FR( )M drives! You can load your wfx-rating system and 
applications software from a typical 600MB 01 FROM 
disk. You save precious hard drive span* and load onto 
your ISA system faster. It’s priced to move fast too! 

IRM ISA Internal CD-ROM Drive (3202961) ... $315 






The IIIMIX. Ditvcl™ Source Book . 
ValueFhint, ThinkPad. 

|m ii|literals, add-ons. 

|k >pu lar software... its 
all here and its all 
vours for the asking Call 
I 800 IBM-2 YOU today! 


* I DM prices only. The offerings, prices and products art; 
subject to change or w itlidruwal without prior notice. 1 Vh!u< 
you acquire may not lie counted under any existing Volume 
Purchase Agnrrincnt.'llx- same offerings and products may 
available through IBM Mnhorized Hemarfceters. Be marketer 
prices may vary. Shipping and handling charges an* extra. 

**IKM f In-flit lease price?- an- quoted for 36-inonth terms, 
lease rates quoted an- gisxl through 12/31/93 after which 
time rates am subject to change witlmut notice. Lease availal 
to qualified commercial customers only. I. f topics of warrant 
and 30-day mom-yltaek guarantee information uvuilahlr 
thmugh IBM and IBM Authorized Dealers. Please call 
I 800 426-2968 for details n-garding IBM’s money lurk guar 
antco and limited warranty. 2 At no additional charge during 
warranty peril xl. Onsite service availahle Mundav-Friday 
8am-5pm in your time zone. M*PIJKS1t) IBM BIKKCT 
S \ | .US ONLY. 3.1 pgradahle with In ids future ()verl Irive 
prormar based on Ifentiimi technology. IBM. HelpCertU-r, 

I IdpWam, ThinkPad and f IS/2 an- registered trademarks an 
ValueBtint Mwave. Pilot kTX and WlisISurfcr am trademark 
of International Business Machines Corporation. All other 
hrands or pmducl names an- mgistcmd trademarks, trades 
marks or service marks oft heir respective hold«-rs. Pf 1 1 )imc’ 
is a trademark of Ziff Communications Company and is u**< 
hy IBVI under license. 

©1993 International Business Machines Corporation. 


Call 1 800IBM-2Y0U 

refer to: BPD 

1 800 426-2968 
8am-midnight M-F, EST 
8am-7pm Sat., EST 

Purchase order is available lor qualifying customers. 



IBM PC Direct 


Were putting the personal 
in personal computing. 
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Hardware 


Bargain Color Printers 

With printers from Fargo, Star MicronBcs, and HP, you oon get decent 
color without blowing your budget 



Clockwise from foreground: Inexpensive color printers from Star Micronics, Hewlett-Packard, and Fargo. Star 
Micronics' Si-144 and Fargo's Primera break the 51000 price barrier for thermal-transfer color printing by leaving 
the image processing to the host system. With its photo-realistic upgrade, the Primera is the least expensive dye- 
sublimation printer by far. 


TOM THOMPSON 

O ne fact dominates when you 
consider color printing; It’s ex¬ 
pensive. While you can expect 
to spend about $1700 for a good color ink¬ 
jet printer, prices can rise to $4000 for a 
high-quality thermal-wax printer and sur¬ 
pass $10,000 for a dye-sublimation print¬ 
er, The price tag per page printed isn T 
cheap, eidler. Color ink-jet printing can 
cost as little as 8 cents per page (compar¬ 
ing favorably with around 5 cents per page 
for black-and-white laser printing), but the 
costs for thermal-wax consumables start 
at about 50 cents a page, and dye-subli- 
mat ion costs can rise above several dol¬ 
lars a page. 

Recently, several vendors have bucked 
the high-price status quo. Of note, Fargo’s 
Primera thermal-wax printer with its dye- 
sublimation upgrade and Star Micronics 1 
SJ-144 thermal-transfer printer have 
pushed the low end of the price range for 
these normally expensive technologies 
close to $1000 or below. You don’t get 
something for nothing, however. Lower 
prices come with modest sacrifices in print 
quality and a bigger cut in printing per¬ 
formance. 

Do low-cost printers deliver? T com¬ 
pared the Primera and the SJ-144 to 
Hewlett-Packard’s 3200C color ink-jet 
printer, which is expensive for an ink-jet 
but low-cost for a color printer. 

Color Basics 

Color printing’s high costs arise from the 
complexity of the color printing process 
itself and the materials used. Compared to 
black-and-white, color printing consumes 
up to four times as many image-producing 
materials. That’s because three or four 
colors instead of one are applied to the 
paper, using pigmented wax, dye, or ink. 
Further complicating the situation for ink¬ 
jet and thermal-wax technology is that the 
pigments are opaque, so spots of color 
can’t be laid one atop another. Instead, 
colored spots are packed closely together 
in dithered patterns that visually approxi¬ 
mate the desired color. Dye-sublimation 
printing mixes the pigments together with¬ 
in a special polyester paper to create the 


exact color. (For more information on col¬ 
or printing technology, see “Color Be¬ 
comes Affordable” on page 123). 

Although many factors make color 
printers expensive, an important one is the 
computing power needed to process color 
images, particularly when dithering is in¬ 
volved. In what seems like computing's 
Jurassic era of just a few years ago, gen¬ 
erating a dithered color image on a sim¬ 
ple printer (composed of just a prinl en¬ 
gine and a controller) severely taxed the 
processors of desktop computers. Most 
manufacturers solved this problem by 
equipping primers with a CPU and mem¬ 
ory dedicated to the task of processing the 
image. This solution relieves the desktop 
computer of the job, but it also drives up 
the printer’s price, since you’re essential¬ 
ly buying a computer within the printer. 

The processing power of desktop com¬ 
puters has improved dramatically in the 
last year, however. Today's 66-MHz 486- 
based and 40-MHz 68040-based com¬ 
puters can process reams of color data with 
aplomb. This lets ihe printer vendor, via 
the printer driver, harness the desktop com¬ 


puter’s power and have it perform the col¬ 
or image processing. The vendor then re¬ 
duces costs by eliminating the printer’s 
processor and memory and instead using a 
simple controller to handle the incoming 
color data stream—a return to the simple 
printer design. 

Both Star Micronics and Fargo use this 
strategy to break the S1000 price barrier. 
Star Micronics 1 SJ-144, a 360-dot-per-inch 
heat-fusion printer, costs only $599. Fargo 
Electronics' Primera, a 203-dpi thermal- 
wax printer, costs $995. For an additional 
$249,95—or $1244.95 total—you can 
purchase a photo-realistic option that con¬ 
verts the Primera into the lowest-priced 
dye-sublimation printer in existence. The 
HP DeskJet 1200C, a 300-dpi ink-jet print¬ 
er that costs $1699, just squeezes under 
die bar as a low-cost solution. It costs more 
because it uses the computer-within-print¬ 
er design. However, it’s only about $450 
more than the dye-sublimation version of 
the Primera, and its high-quality output 
and expandability make il valuable if you 
do lots of printing. All three printers use a 
standard Centronics parallel interface. 

continued 
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Bargain Color Printers 


COLOR PRINTING PERFORMANCE 

The HP DeskJet 12000 with its built-in processor and memory 
proved fastest in nearly all tests even when running its Windows 
PostScript driver. One exception was the Illustrator 4.0 test with the 
PCL 5C driver. The host system was a 66-MHz 486-based PC with 
16 MB of RAM; slower systems will result in longer printing times, 
especially for the Primera and SJ-144, which rely on the host CPU 
for image processing. 


EXCEL 4.0 

PHOTOSHOP 2,5 

lUUSTHATOR 4.0 


CHART 

IMAGE 

GRAPHIC 

Star SJ-144 

Release application 

135 

210 

289 

Page eject 

196 

227 

324 

Fargo Primera (wax) 

Release application 

187 

198 

305 

Page eject 

194 

205 

312 

Fargo Primera (dye) 

Release application 

579 

544 

837 

Page eject 

589 

549 

871 

HP DeskJet 1200C 

Release application 

3 

61 

1603 

Page eject 

90 

182 

1927 

HP DeskJet 1200C/PS 

Release application 

3 

191 

36 

Page eject 

95 

295 

363 

Note: AH times are in seconds. 





For testing, I connected the 
printers to a 66-MHz 486-based 
PC equipped with 16 MB of 
RAM. a 340^MB hard drive, and 
Windows 3.1. For test output, I 
used three applications that these 
printers might be expected to 
handle. The first test prints a 
chan made in Microsoft Excel 
4.0, and the second prints a large 
(1.6-MB) scanned 24-blt-color 
image from Adobe Photoshop 
2.5. To create the scanned im¬ 
age, 1 used an Epson ES-8O0C 
scanner—known for its high- 
quality images—attached to a 
Mac Quadra 800. The third test 
prints a complex drawing with 
Adobe Illustrator 4.0. This last 
test creates a color wheel that 
gradually traverses the entire 
color spectrum and thus shows 
how well the printer reproduces 
various colors and handles sub¬ 
tle color gradations. 

To judge how the print job af¬ 
fected use of the computer, I 
timed how long it took each task 
to complete. Two Limes were recorded: 
the interval from issuing the application’s 
print command to when the imaging 
process finished and returned user control, 
and the “click to klunk” time, which com¬ 
prised the first time interval plus the extra 
time it took for the finished page to pop 
out of the primer. To minimize overhead, 
I disabled Windows’ Prim Manager and 
ran only the test application during the 
timing tests. Since all these printers purport 
to print on plain paper, I used Hammer- 
mill laser-printer paper for my tests in 
addition to the special coated papers sup¬ 
plied by the vendors, which achieve no¬ 
ticeably better results. 



Star Micronics SJ-144 

The SJ-144 from Star Micronics is the 
smallest of the lot, measuring 127* inches 


wide by 5% inches deep by 67w inches tall, 
and it weighs only 5'/z pounds. It also has 
the smallest price tag, $599. Its small size 
lets the SJ-144 fit easily on a desk in a 
small or home office. The vertical paper- 
supply tray helps preserve the printer’s 
small desktop footprint, butthere’s no re¬ 
ceiving tray for output. You’ll have to pro¬ 
vide space fora “lauding zone" where the 
paper pops out of the printer’s side. 

Despite its low price, the SJ- I44’s in¬ 
nards are surprisingly sophisticated. There 
is a 35-KB buffer tor caching fonts and 
bit maps, and a 176-KB data buffer. The 
printer’s firmware also has eight built-in 
bit-mapped fonts. It supports automatic 
emulation detection for NEC Graphic 
Command, Epson LQ-860, and IBM Pro¬ 
printer X24E emulations. For overseas 
users, the printer supports six IBM Code 
Page character sets (IBM character sets 
that support a number of foreign language 
characters). Star also provides 15 True¬ 
Type fonts for use with Windows appli¬ 
cations. 

The SJ-144 uses a 144-element print 
head that shuttles back and forth across 
the page to create 360-dpi output. A car¬ 
tridge resembling an oversize audio cas¬ 
sette contains the four-color ribbon the 
printer uses to lay down color on paper. 
Printing on overhead-projection films and 
strip labels requires special cartridges. The 
pigmented material used in the $J-144*s 


heat-fusion printing process is 
not a thermal wax but a polyester 
resin, which makes the output 
immune to problems of thermal- 
wax prints such as scratching, 
Baking, and melting. The cost 
per page ranges from 5 cents for 
monochrome output to $1.80 for 
color output. 

Printing times varied from a 
little over 2 minutes lor the test 
Excel chart to nearly 5 minutes 
for the Illustrator drawing (see 
the table “Color Printing Perfor¬ 
mance"). The finished page ar¬ 
rived alongside the printer any¬ 
where from 9 seconds to a minute 
later. During one test, the SJ-144 
stopped in the middle of a job 
because the cartridge ribbon 
gave out. I popped the cover, re¬ 
moved the spent cartridge, and 
snapped in a replacement, and 
the printer picked up from where 
it left off. Kudos to Star for cop¬ 
ing with this problem without 
wasting the customer’s time and 
paper. 

The initial prints i made suffered from 
white lines—minute breaks in pigment 
coverage. Fortunately, there’s a quick fix. 
You can set the SJ-144 to an adjustment 
mode in which the paperfeed is modified in 
l/720-inch increments. This mode prints 
out a black pattern that emphasizes the 
overlaps or breaks in the output. Using 
tiiis pattern as a guide, you press buttons on 
the printer’s top, tweaking the paperfeed 
rate to obtain uniform pigment coverage. 
Once I made some adjustments, the output 
looked lots better. But lie prepared to make 
occasional readjustments. This problem is 
especially noticeable on scanned images 
and makes the use of the SJ-144 for image 
printing problematic. 

To check out the resin’s resistance to 
heat, I put several prints into BYTE’s en¬ 
vironmental lest chamber and cranked the 
temperature up to 160*F, This is hotter 
than the inside of a closed car on a sunny 
day. The material on the hot prints didn’t 
smear or smudge at all. Score another point 
for Star. 

The overall print quality was decent, 
given the printer’s price, and the text qual¬ 
ity was good. However, the color-wheel 
lest showed some color banding (abrupt 
jumps from one color to another), and the 
SJ-144 didn’t do well with scanned im¬ 
ages. Several test images printed fine, but 
most appeared highly posterized, with flat 
colors. continued 
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Why Not Keep Them 
All In One Place? 



Getting PCs to co-exist with diverse computing standards 
means keeping a Lot of balls in the ait. 

As the pioneer in developing X Servers tor Microsoft 
Windows™ - Vis ion Ware 14 understands how 
to unite Windows, X™, NT™, networks, 

UNIX™ and VMS™ to bring all your 
computing standards together at the 
PC desktop . 


XV is ion 5 sets a whole new standard for 
PC X Servers as a smart, environment- 
aware server. XVision 5 automaricaify 
detects underlying network transports, 
automatically optimizes graphics speed to 
any PC hardware configuration, automatically 
aliases fonts and automatically eases the 
installation process. 


Not stopping there, XVision also features transport- 
independent file transfer, local terminal emulation 
and an object-oriented, drag & drop desktop 
integrating DOSfXJWiridows. 

XVision 5 ties it all together. Instead of 
another ball to keep in the air, XVision 
provides a real solution that finally frees 
you from the whole juggling act. 


XVision 5 

The Smart PC X Server 
from Vision Ware. 


AW TruWemarks are the property 
of their rcjpetfiue complies. 



VISION IVARE 


US Headquarter* 

1020 Marsh Road, Suite *220 * Menlo Park, CA 94025 
1 -800-949-8474 - Teh (415) 325 2113 * FAX: (415) 325 S710 

Corporate Headquarters 

57 Cardigan Lane * Leeds LS4 2LE * United Kingdom 
Tel: +44 532 788858 * FAX: +44 532 304676 


Circle 187 on Inquiry Cord; Call me. I'm interested 


Circle 1 88 an Inquiry Card: Send Literature 
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We slash 
interface 
development 
time across 
DOS, UNIX, 

POSIX, VMS., 

(and we can prove it) 


iMtfc: ■■MH H»lfY 



More features, more flexibility, 
and full emulation of GUI func¬ 
tionality in text-based modes. 
That's what you'll get with new 
Vermont Views® v4.0. 

If you want to create sophisticated user 
interfaces—and save tremendous time and 
effort doing it—Vermont Views is exactly 
what you need. Vermont Views gives you 
the ability to emulate GUI interfaces for 
both DOS and terminal systems and 
provides you with seamless portability 
among DOS, UNIX, and VMS. 

Vermont Views® allows you 
to add more of the features 
today's end users want- 
in a fraction of the time. 

> Powerful menu driven 
WYSIWYG screen painter 

> Contains a library of over 630 
C functions 

> Includes over 90 tutorials 

> Unsurpassed portability 

> No run-time fees or royalties 

NEW! Vermont Views 4 PLUS 

An enhanced version of Vermont Views 
for DOS. Develop multi-megabyte, 
graphic-enhanced C applications with 
support for all popular DOS extenders and 
graphic libraries. 

Call 1-800-848-1248 fora 
free demo of the ultimate 
application interface! 

x j , Offer #472 

Vermont 
Creative 
Software 

1 Pinnacle Meadows, kichfcrd. VT 05476 PAX 8O2-E4S-3502 



A Walk on the High End 

If you're curious about what's happening on 
the high end of the color-printer scale, cheek 
out Kodak’s ColorEase PS Printer. It’s a 
300-dpi dye-sublimation printer equipped 
with 16 MB of RAM and a40-MHz SPARC 
RISC processor. An internal 120-MB hard 
drive lets you cache outline fonts on the 
printer, rather than having to repeatedly 
download different font sets for different 
print jobs. It has 35 Type 1 fonts and a Post¬ 
Script Level 2 interpreter built in. 

For computer connections, the ColorEase offers a Centronics parallel port, a DB-9 RS- 
232 serial port, and a mini-DlN-8 LocalTalk port. Two 50-pin high-density SCSI con¬ 
nectors let you attach an external SCSI hard drive. An Ethernet interface board is op- 
tional. Windows and Mac drivers are available. 

The ColorEase prints on polyester paper and overhead-projecttOn film. Costs for 100 
pages of paper and overhead film are $65 and $ 115, respectively. 

Ignoring the Lime it takes for the computer lo shuttle image data to the printer, the Col¬ 
orEase prints a page using three-color ribbon in about 3 to 4 minutes. The one flaw in the 
output is that the ColorEase's yellow is a rich gold color—resembling the yellow on Ko¬ 
dak's film boxes—rather than a lemon-yellow-. This results in goldfish yellows on the 
BYTE Lab's color-wheel output test. 

Naturally, at $7999, output is gorgeous. Typical of 24-bit-color dye-sublimation out¬ 
put, the color wheel had no banding and no dither patterns. Scanned images output on the 
ColorEase practically resembled photographs in quality, and complex drawings from Il¬ 
lustrator were splendid. 

Professional artists, illustrators, and photographers will enjoy the ColorEase’s high- 
quality output. However, due to the yellow color shift 1 observed, you might want to ex¬ 
amine some test prints to see if the ColorEase can serve your color proofing needs. 

for thermal-wax designs, a three- or four- 
color wax-impregnated ribbon is drawn 
across a wide print head with multiple 
small heater elements that melt dots of 
wax onto paper. The Primera can print on 
plain paper or overhead-projection film. 
Its 203-dpt output resolution is the lowest 
in the group. Monochrome (black) prints 
cost you 10 cents per page, while the cost 
of color prints ranges from 46 cents (three 
colors) to 57 cents (four colors) per page. 

Using a four-color ribbon, test printing 
Limes ranged from about 3 minutes for ihe 
Excel chart to over 5 minutes for ihe Illus¬ 
trator graphic. Pages popped out of the 
printer after a further 7-second delay. The 
color-wheel test showed little banding; ihe 
Primera lays colors on the paper in a page- 
wide swath, so it doesn’t have the strip¬ 
ing problems of a poorly adjusted SJ-144. 
The Primera also dealt better with scanned 
images; Most were acceptable in quality, 
although some colors were a bit muddy 
when plain paper was used This printer’s 
weak spot seems to be text, which looked 
more like bit maps from an impact printer 
than something from a 203-dpi printer. 

continued 



Fargo Primera 

The $995 Primera is somewhat larger than 
the SJ-144, measuring 13% inches w ide 
by 10% inches deep by 5% inches tall and 
weighing 16 pounds. The length jumps to 
17 % inches with the paper-supply and re¬ 
ceiving trays extended. A Macintosh print¬ 
er driver was in beta at the time of this re¬ 
vie w-, and a special $200 serial-to-parallel 
adapter cable connects the printer to a Mac. 

The Primera’s guts are fairly minimalist. 
The printer has two internal fonts, Letter 
Gothic and, tor overseas users, the IBM 
Code Page 850 character set. As is typical 
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High performance 486 M DX2.. 

Blazing 66MHz, backed by our 
exclusive turbo cache, for unpar¬ 
alleled workstation perfomance. 


PCMCIA Expandability. 

The T660OC offers a huge 
wealth of communication 
and expansion options, 
including a 16mm 
PCMCIA 2,01 
compliant slot large 
enough for a hard 
drivel 


Built-in Stereo 
Speakers. 

Quality audio adds 
another dimension 
bo any program. 
With Microsoft* 
Microphone'" 
included, your 
work can speak 
for itself. 


Two Full-length ISA Slots, 

Connections are everything. 
And this machine allows for 
plenty—Ethernet, video, 
you name it 


,L 


/ 








Optional Built-in 5.25" 
CD ROM* The medium 
with capacity for video 
dips, graphics, photo CDs, 
or an entire set of manuals. 
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A tedmaloeical tour deforce 
that actually tours. 


Take your entire show on the road. The new Toshiba T6600C Series represents 
the most advanced technology and musde we've ever put into a portable. With its 
486 !M DX2 processor, dual ISA full-slot expansion, and huge storage options, the 
T6600C Series delivers the power and capacity for the most demanding portable 
applications. From network analysis to software development to full-blown 
multimedia, if you need to tour with a great deal of force, this is your system. 

Feel the force. For your nearest dealer, call 1-800 457-7777. 



In Touch with Tomorrow 

TOSHIBA 


The New T6600C Series 


• Intel 40mz/66MH* 

• 8MB ElAM expandable to 40MB RAM 

■ 10.4" color active matrix TFT-LCD screen 

1 SVGA display’with 640x480x256 color resolution 
-510MB HDD 

- Two full length 16-bit ISA slots 

• One 16mm PCMCIA 2,0! compliant slot 

• Built-in SCSI with external SCSHI port 

- Microsoft* Sound System™ 

■ 5.25* half height 200ms double speed CD-ROM 
(T66Q0C/CD and T6600C/CDV models only) 

■ MediaSharc^Mambo 1 ’ DV^/EthemeC board 
(T6600QCDV model onfy) 


© 1993 Toshiba Amenta Information Systems, Inc. The Intel Inside logo is a trademark of tael Corporation. Ad products indicated by trademark symbols are trademarked and/or registered by then respective companies. 

i^asc is a registered trademark. 
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Reviews 


Bargain Color Printers 



Accepts Most Motherboards and Passive 
Ba ckpl anes 


Doesn't Look Like IBM 


Rugged, Modular Construction 


Excellent Air Row & Cooling 


Designed to meet FCC 


204 Watt Supply, Ut Recognized 


200 & 300 Watt Supplies, UL, CSA, TUV 


Three Models; Drawer, Shelf, and Panet 
Reasonably Priced 

Calt or write for descriptive brochures, prices 
or applications assistance: 

INTEGRAND 


$620 Roosevelt Ave, * Visalia, CA 93291 

209/651-1203 

FAX 209/651-1353 
We accept VISA and MasterCard 

IBWX7M TMJlfltf JU INTEL &ws and LtmpuTiEr tear# rapJ 


Rack & Desk 
Chassis 

XT/AT/286/386/486 

I I I ( I I I I I I I I I I 1 I 1 I i I I I I I I I I I I 1 

Integrand's unique packaging design uses 
modular construction. We have 3 basic 
models for ISA/EISA bus computers. Over 
90 interchangabie modules allow you to 
customize them to nearty any requirement 
We make drive enclosures and rackmount 
keyboards too. Integrand offers high 
quality , advanced design hardware and 
strong support, Why settle for less? 


Reasonably Priced 




Rack & Desk Models 


One annoying glitch is that if you forget 
to put the paper in far enough for the paper 
feeder to pick it up, you don't get an out- 
of-paper message. Instead, Windows prof¬ 
fers an I/O error message stating that the 
printer isn't responding and advises you 
to increase the retry value. While the Far¬ 
go printer driver uses standard Windows 
printer-error messages to report problems, 
a simple out-of-paper problem shouldn't 
send you off into a blind alley. Hopefully, 
Fargo will fix this. 

The Primera's dye-sublimation upgrade 
kit consists of a plastic holding iray (the 
same one used by the thermal-wax rib¬ 
bon), a three-color dye-sublimation rib¬ 
bon that can print 10 images, 10 pages of 
polyester paper, and a floppy disk with an 
upgraded Windows driver. You put the 
new tray with the ribbon into the Primera, 
install the new driver from Windows' 
Printer Control panel, select Photorealistic 
in the Page Setup dialog window, and 
you're done. Refill kits with a ribbon and 
paper for 25 prints ($89.95) and 100 prints 
($279) are available. Cost per page sky¬ 
rockets to $3.60 per page for the 25-page 
refill kit, dropping somewhat to $2.79 per 
page for the 100-page refill kit. 

Printing slows to a crawl with the dye- 
sublimation option. Both the Excel chart 
and the Photoshop image took well over 9 
minutes to print, and the Illustrator graph¬ 
ic look nearly 14 minutes. The only prob¬ 
lem 1 had printing with the Photorealistic 
option was with Excel; it insisted on using 
the three-color thermal-wax ribbon set¬ 
ting, which hung ihe printer. I had to have 
Excel active while resetting the ribbon 
lype to Photorealistic in the Printer Control 
panel, repeatedly resetting the ribbon lype 
again in Excel's Page Setup window, and 
then attempting to prim—all through a 
blizzard of Out of Memory warnings from 
Excel Ultimately, I bludgeoned Excel into 
submission, and a page fell into the Pri¬ 
me ni f s hopper 9 minutes later. 

The Primera's dye-sub lunation output is 
impressive. Scanned images looked ter¬ 
rific. Except for obviously bit-mapped text 
characters* the Excel chart looked profes¬ 
sionally made. The color wheel showed 
virtually no color banding. 

When you compare the page to the out¬ 
put from a Tektronix Phaser USD or Ko¬ 
dak ColorEase, you can see some dither 
patterns in the Primera's output. That’s 
because the Primcra reproduces only 18-bit 
colors, versus the 24-bit colors used by 
the more expensive printers. There's also 
some faint streaking, a registration arti¬ 
fact of the page crawling past the print 


head. Still, die Primera does an excellent 
job with tliis technology for only $1244,95, 
whereas the Phaser 1ISD costs $10,000, 



HP DeskJet 1200C 

Fve looked at tills 300-dpi ink-jet printer 
before ('Testing the Colorful DeskJet 
1200C ” July B YTE, page 25), but a brief 
review of features is in order. It's the 
largest of the printers {19 inches wide, Th 
inches deep with the paper tray, and 11 ] h 
inches tali, and weighing 27 pounds) and 
has the largest price lag ($1699). A mod¬ 
ular I/O slot lets you add a LocalTalk or 
Ethernet interface board so that several 
computers can share this printer on a LAN. 
Windows and Mac drivers are available. I 
looked at a DeskJet 1200C with the $700 
PostScript option installed. 

The DeskJet 1200C is representative of 
the pricey computer-in-printer design— 
pricey for ink-jet technology, that is. It has 
an 11-MHz Intel 960SA RISC processor, 
2 MB of RAM, and 35 Intellifont and 10 
TrueType typefaces, Ii also has HP's own 
PDLs (page definition languages), PCL 
5C and HPGL/2, built in. SIMM sockets 
let you add more RAM and Adobe Post¬ 
Script Level 2 support. Four cartridges 
supply colored inks to a print head that 
wipes back and forth* applying stripes of 
ink onto the paper. The cost per page varies 
from 8 cents to $1.61 per page, depend¬ 
ing on the type of media (plain, coated, or 
glossy paper, or overhead-projector film) 
and the amount of ink applied to the page. 

1 used HP's PCL 5C Windows driver 
to print the three test files. The PostScript 
Level 2 option was already installed, so 
with a flip of two DIP switches and some 
mouse-clicks, I printed the files using the 
PostScript driver* As the limes in the table 
indicate, the DeskJet's internal processor 
pays off in moving the print job from the 
computer onto the printer. Many times, 
the computer was finished in well under a 
minute, while the DeskJet labored for sev¬ 
eral more minutes until a page appeared. 

A notable exception was printing the Il¬ 
lustrator test file using the PCL 5C driver: 
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MEDIA VISION 


aPC ’2 


Multimedia PC. 



Now 'Mr’s Multimedia! 

Fusion DoubleCD* 16 —The Complete Multimedia Kit. 


Call I -800-845-5870 for information or a dealer near you. © 1993 Mafia Vision, Inc,, 47300 BaysKie Partway, Fremont, CA 94538. (510) 770-8600. Fax: (510) 770-9592. Pro AiidioSpccmim and 
Fusion DuublcCD 16 art: trademarks of Media Vision, Inc. Any other trademarks are owned by their respective holders. Any and all bundled software subject to change without notice. 
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Bai&in Color Printers 


Intelligent innovations 
for software protection 


Count on 

C-GuarD! 




fan US $ 12* 



Reduce costs, 
optimize profits: 

With a completely 
new copy protection 
technology. 

• Easy to operate. 

• Program installation 
with C-GuarD. 

• Continue working 
without dongle. 

• No unauthorized copies. 

• Ideal for laptops. 

• bulk discounts: 

C-GuarD when ordering 1000 : US $ 12 
C-GuarD when ordering 100 : US $ 15 

Since 1985 over 1800 customers I 
(as SIEMENS, AEG, IVEC0) rely 
on our software protection 
products, M 

MA\LX 

M DATENTECHNIK 

DATENSCHUTZ GmbH 
Vohburger StraSe 68 
D-85104 Wackerstein 
Tel, +4- 49-8403-1555 
Fax ++ 49-8403-1500 
E-Mail: 100273,171 @ compuserye.com 


Currently looking for 
international distributors 


The computer ground away for nearly a 
half-hour on the job. What happens is that 
Illustrator (and other drawing applications) 
first generates PostScript code. When con¬ 
fronted with a non-PostScript printer. 
Illustrator has Windows perform a meta¬ 
language rendition of the PostScript infor¬ 
mation. Then the printer driver converts 
this to PCL 5C. In other words, the image 
goes through three separate PDL conver¬ 
sions before appearing on the printer. 

The DeskJet 12000’s output looks good. 
The dither patterns in the color wheel pro- 
duced very little color banding. Scanned 
images looked good, as did ihe Excel col¬ 
or chart. There was, however, some very 
faint striping on plain paper. The DeskJet's 
bevy of built-in fonts and its resolution 
enhancement feature graced its output with 
the best-looking text. Printing quality on 
graphics images is superior to that of the 
SJ-144 but even on special coated paper 
doesn't approach the quality of the Fargo 
Primera’s dye-sublimation output. 

The Price Tag 

For the home or small office on a tight 
budget, the Star SJ-144 and Fargo Primera 
offer the means of creating color repons or 
artwork. The SJ-144 is good at text, charts, 
simple artwork, and labels. In terms of 
output quality and price, the SJ-144 com¬ 
pares favorably with HP's 500c color ink¬ 
jet printer. If your work uses scanned im¬ 
ages or complex drawings, consider the 
Primera. Also, the Primera is unique in 
delivering photo-quality output for folks 
operating on a shoestring budget. 

A growing business handling lots of re¬ 
ports with text, artwork, or a mix of the 
two may want to take the price hit and buy 


the versatile HP DeskJet 120GC. It can be 
shared among computers as the office 
grows, and workers are spared the wait 
because the printer does the job, not their 
computers. While the DeskJet costs more, 
the cost per page for color output can often 
be lower than with the SJ-144 and the Pri¬ 
mera, even using the more expensive coat¬ 
ed papers. Keep this in mind if you plan to 
produce dozens of multipage reports. 

The output of these printers says it all: 
You gel what you pay for. This is not to 
disparage the SJ-144 or Primera. Star Mi- 
cronics and Fargo are to be commended 
for their bold move to make color print¬ 
ing affordable. The Primera"s inexpensive 
dye-sublimation output is nothing short of 
remarkable. The glitches I observed are 
representative of product start-up prob¬ 
lems (neither printer has been on the mar¬ 
ket for a year); expect both printers' qual¬ 
ity to improve. Some of the problems 1 
experienced can also be chalked up to the 
contrariness of Windows. 

To reduce printing limes to a tew min¬ 
utes with the Si-144 and the Primera, you 
need a fast 486 computer. And remember 
that ihe cost of consumables is steep. The 
real problem Star Micronics and Fargo 
face is not output quality but unrealistic 
expectations: You'll be disappointed if 
you purchase either printer hoping to get 
results produced by more expensive print¬ 
ers. If you accept their limitations, the SJ- 
144 and the Primera serve up decent color 
output without requiring a bank loan. ■ 


Tom Thompson is a BYTE senior technical editor 
at targe with a B.S.E.E.from Memphis State Uni - 
versify. Contact him on BIX as "tomThompson' 1 
or on the internet at tomjhompsoti @ bix, com. 






































The only Windows statistics ylH 
package you'll ever need. II 


NEW 

SYSTKT® for WINDOWS 


#1 for DOS and Windows 

Rated “the best general-purpose 
statistics program 11 for the PC by 
Software Digest® SYSTAT for DOS 
is now joined by SYSTAT for Win¬ 
dows. This addition to the SYSTAT 
family takes full advantage of 
Windows, with pulkiown menus, 
dialog boxes, sizable windows, and 
the ease of use you expect in a 
Windows package. 

SYSTAT for Windows runs in 
standard and 386 enhanced modes 
and can take advantage of Win¬ 
dows advanced memory manage¬ 
ment. No matter how large or 
complex your analysis is, you can 
use SYSTAT 

SYSTAT delivers a balance of 
power and simplicity. It lets you 
analyze and manipulate data 



with a comprehensive range of 
advanced statistical procedures, 
and present your results with 
Stunning graphics. 

Just point and click 
SYSTAT is a full-fledged Windows 
application. Just point and click. 
SYSTATs QuickStat™ buttons give 
you simple, single-click shortcuts 
to c omm on statistical analyses. 

More statistics, from the basic 
to the most sophisticated 
A full range of univariate and 
multivariate statistics-from t tests 
to multidimensional scaling. With 
a few clicks you can turn most sta¬ 
tistics into graphs and perform: 

■ multiway crosstabs with log 
linear modeling 

■ iionparametric statistics 

a principal components and 
factor analysis 

■ cluster analysis 
a time series 

a nonlinear estimation 

■ correlation matrices 

m means, effect, and dummy 
models 

■ post hoc tests 



SYSTAT oilers the most 
advanced multivariate general lin¬ 
ear model available lor Windows. 

The most graphics 
No other statistical or graphics 
package can produce all the scien¬ 
tific and technical graphs Lhat 
SYSTAT can-nor surpass its ease of 
use, Graphics capabilities include: 

■ histograms 

m single, multiple, stacked, and 
range bar graphs 

■ single and grouped box plots 

■ sten>and-leaf diagrams 

■ pie charts 

i scatterplot matrices 

■ 3-D data and function plots 

■ contour plots 

■ control charts 

« maps with geographic projections 
m Chernoff faces 

■ complete color spectrum 

■ log and power scales 

■ confidence intervals and ellipses 

■ linear, quadratic, step, spline, 
polynomial, LOWESS, expo¬ 
nential, and log smoothing 

A compatible family of products 
Whichever you choose-SYSTAT 
for Windows, SYSTAT for DOS or 
both-youTl enjoy die most power¬ 
ful statistics and scientific graphics 
software available for the PC. 

For more information, special 
offers for current users, and demo 
disks, call: 

708 - 864-5670 

For Windows circle 150, 

For IBM/DOS circle 151, 



SYSTAT 

i nm— m—■ ■ — « 


For more information catl or write: SYSTAT. Ine, r 1800 Sherman Avenue, Evanston. Illinois 60201-3793. Tel: 708 ..864.5G70, Fax: 708.492.3567 

Australia: Hearns Marketing 61,3.8661766, BoNelux: Oasis 31.3402,66336. Denmark: Agrolab 45 64.406575, France: Deltasnft 33,76.418508. 
Germany: STATCQN 49,65.4272075. Italy: PiSofi 30,587 213640, Japan: HuLinks 81,33.5902311. New Zealand: Hoars & Assoc, 64.78.562675, 
Poland: COMPANION 48.12.360791, Spain: AddLink 34.3.4157268. Switzerland: F & P41.31.3125151, SYSTAT UK: 44.81.4620093 


® 1953 ■SYSTA? 5 '. inz. SaitwEie Digest Ratings Repart/B.S, Way, 1991. Software Digest is a registered Ved&mflTk q( N5TL Inc. 



























If patience is a virtue, it would be 
tough to find anyone more virtuous 
than a 386 user. 

Of course, you’re not waiting to be 
canonized. You just want to get your 
spreadsheet crunched, printed and 
e-mailed before your boss’s boss calls 
you looking for it. 


Performance Benchmarks 

(figures indteate 
relative perfarmarut) 

Intel Cyrix 486 
i386 Upgrade 

MS Excel 3.0 

l.Ox 

2.lx 

MS Word 2.0 

l.Ox 

2.8x 

Micrografx Designer 3.1 

l.Ox 

2.6x 

Benchmark tests run i?n IBM PS/2 Model 70f20MHz 


The new Cyrix 386-to-486 Upgrade 
Microprocessor delivers application performance 
that’s twice as fast. And that's twice as smart 


Now if you had a 486, you wouldn’t have this 
problem. But all that wishful thinking goes out the 
window when you consider the double-knots on 
your company’s purse strings. 


Fortunately, there’s a smarter alternative 
to the downward migration path pictured 
above. It’s called the 386-to-486 Upgrade 
Microprocessor. “And it’s only available from 
Cyrix; the smarter microprocessor company. 

It’s smarter because it’s the only single¬ 
chip upgrade solution of its kind. And as 
such, the most cost-conscious way to replace 


the pedestrian 386 computer you have, with the searing 
486 power you want. 

Our upgrade chip acts just like a 486, and with good 
reason. It has Clock Doubling, a IK on-chip cache 


© IW3 Cyrix Corporation Cyrix Is a registered trademark, and Cyrix instead is a trademark of Cyrix Corporation 















and enhanced Cx486 technology. 

Which means it delivers twice the 
application performance, and 100 
percent compat¬ 
ibility with all 
your software. 

Like DOS, 

Windows and OS/2. Even Windows NT. It’s also 
certified software compatible in Novell, Banyan and 
Lan Manager nodes. 

What’s more, it’s easy to install (it takes all of 15 min¬ 
utes), and costs under $400. So it’s also easy to justify to 


m 





1 ,- 

\ 


MICROSOFT, r - rr 

WINDOWS £"**"** 
Compmible NetWare 


even the stingiest bean counters. 

Every Cyrix upgrade chip 
comes with the reassurance of a 
limited lifetime warranty, toll-free 
telephone support, and a money- 
back guarantee. 

So do the smart thing. 

Call us directly at 1-800-46-CYR1X. Quick. Before 
your old 386 computer inadvertendy takes flight. 

Cyrixinstead 

Circle 91 on Inquiry Card. 


Here's how to get an instant 486. Just use the chip removal tool provided 
to pull out your 386DX chip (16,20, and 25 MHz versions), and plug 
our Cyrix Upgrade Microprocessor into the empty socket Installing the 
SX version is even easier. It just clips on over the existing chip 


All other brand or product n 


re trademarks or registered trademarks of therr respective holders 























For Engineers 
who Excel. 


DAD iS P/WIN 


Edit Help 



DATA nNfil VSIS ANA UKftPlllCS 


DADiSF/UlH 
tier 3-01C 
© 1993 DSP 


DADiSP combines more than 500 functions for displaying and 
analyzing your type of data with the power and flexibility of a 
spreadsheet. Construct sophisticated data analysis in windows, 
in seconds, at a new level of price/performance. 

Now Data Analysis is as 
easy as pushing a button. 

No more fumbling with business software. And no need to 
learn a new programming language. Just point and dick 
and DADiSP displays your results immediately. Load 
a new data series, matrix, signal or image, and all 
cells update automatically. 


Extended features tackle your 
toughest Data Analysis problems. 

With DADiSP, you can build an endless number of new work¬ 
sheets and even your own custom menus. And DADiSP/DDE 
let's you run external software—IEEE 488 drivers, data 
acquisition software, erven your own analysis programs. 

Call today: 1-800-777-5151 

for your Free DADiSP Trial Kit. DADiSP is available for SUN, 
IIP, IBM, NeXT, DEC, Concurrent, and Silicon Graphics work 
stations, and of course, IBM PC compatibles. 



One Kendall Square Cambridge, MA 0213& 
Phone 617-577-1133, FAX 617-577-8211 


DADiSiyWindows 


AustftiUli ft New ftafand-littrawti EksinAUt* 103? WJ-5CU; Auttferttan* InstftHJienis Gmfcft, <(*2336l 691ft Bmnksrx . (Dili SW-ajH m-TT^, Denmark-En^ter^. (jM2) 25-1777; 

ftnU-M mat (9) &-3&118O0; (Ol) 344^73-70; f^munv-lK L (0631) 09236; bswdfti}, (0691 07GfrQQft H1>V Syabune (0521) B0761; Computer. (01) 1G3-2905; India-IW^ MraqrStenn, 

(DEG 517-0514: iJwlrRawm. (03?491922;M#SOnnl^ Wi H60-]42(77 JrawAstTodes^n. {W41701-1011; ftretEd* MiotKysfcRis, m 704-5378; brinanfe (010) -1162724 PtBiu^l & SpahtN^drmt 

(04) .102-081 1 ; Su^|*M^eumtaiv 338-1707; Smseten-HYSTfa; (013) 11-0) - JO, Swifas*4aniU_irerii ft Hhit, i'OG 1) fil-li25;TaiwH&4Whk* 1 02) 60&0625; UJ^-Adjapl Sacnbdic. 1 0462 1 480055 
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Reviews 


Beyond Bit Maps 

Innovative object technology in Picture Publisher 4.0 and 

Fractal Design PainterX2 delivers more power over bit-mapped images 



TvarwpaK 


Contrast 


File Edit Effects Options Windows 


CAL VORNBERGER 

F ractal Design, whose princi¬ 
pal, Mark Zimmer, pioneered 
vector-based drawing tools 
in a Macintosh paint program called 
ColorStudio, has struck again with 
PainterX2, an add-on extension mod¬ 
ule for Painter 2.0 for Windows. Mi- 
crografx, known for its vector-based 
drawing program Designer, has re¬ 
cently released Picture Publisher 4.0 
for Windows, an upgrade of the pre¬ 
vious version of the image editor. 

Both of these upgrades are signifi¬ 
cant because of the huge strides made 
in functionality and ease of use, but 
the most significant addition is the 
introduction of object layers in a bit¬ 
map environment. 

With most other paint programs 
and image editors (including Adobe 
Photoshop and the latest version of Aldus 
Photostyler), you can’t move or reselect 
an object once it has been pasted into the 
bit map. If your client wants you to change 
the position of a pasted object, you have to 
start from scratch. Picture Publisher and 
PainterX2 let you maintain layers of float¬ 
ing objects. This lets you move and size 
multiple objects even after the objects have 
been dropped into the bit map. You can 
even change the front-to-back order of the 
objects and save a file with floating ob¬ 
jects still active. 

Once you start using object layers, 
you’ll never want to go back. Pretty soon, 
almost every bit-map painting program 
and image editor will include object layers. 
They will become a necessary bullet in the 
features matrix. And they won’t be re¬ 
quired just because they’re nifty; object 
layers are a truly useful innovation. Illus¬ 
trators and designers will be asking why it 
took so long to happen. 

A More Powerful Painter 

The two programs take slightly different 
approaches to adding object layers. The 
PainterX2 extensions require Painter 2.0 
and enhance the base program with multi¬ 
ple floating selections. You create selec¬ 
tions using a new floating selection tool 
that PainterX2 adds to the original tool- 
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Micrografx Picture 
Publisher features 
an elegant, 
intuitive interface. 
Along with multiple 
object layers, 
version 4.0 
includes innovative 
features for 
dealing with high- 
resolution images 
and extensive tools 
for creating image 
masks. 


Fractal Design PainterX2 2.0 


PSP 


Brush Stroke 


Help 
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Fractal Design 
PainterX2 is an 
addition to Painter 
2.0 for Windows 
that supports 
floating objects. 
The image includes 
a floating selection 
(the BYTE logo) 
with a custom- 
designed paper as 
a background. By 
copying the 
floating selection 
and blurring and 
darkening it, I 
created a soft drop 
shadow against the 
textured 
background. 


box. Any selection created with Painter’s 
frisket tools can be turned into a floating 
selection. (A frisket is an irregular selection 
used to apply effects to a piece of your 
image.) You create shapes using these tools 
and then “float” them with the floating se¬ 
lection tool. 

Using Painter’s proprietary RIFF for¬ 
mat, you can save floating selections with 
the image. You can also store floating se¬ 
lections in the new Portfolio palette. Port¬ 
folios can hold an unlimited number of 
floating selections and can be saved as li¬ 
braries and reloaded as needed. 

Floating selections are always “live”: 


They can be moved, scaled, distorted, 
feathered, and given different levels of 
transparency, without ever being pasted 
down into the underlying bit map. They 
exist as layers on top of the bit-mapped 
layer and can be shuffled up and down as 
needed. A floating selection can contain 
its own background mask, which can be 
invoked from the Floating Selections win¬ 
dow. This window contains several ad¬ 
justments that affect the floating selec¬ 
tion’s interaction with the masking layer 
and the background. The Floating Selec¬ 
tion window also contains a list of all float¬ 
ing selections. continued 
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Preview 


Apply Lighting 


Brightness! 

Distance! 

Elevation! 

Spread! 


^Shaft^ 

| Three Colors 


L*J___ 1* 


Shaft 2 



Light Color 


Ambient 

I Save 1 Light Color 



Fractal Design Painter mimics an artist’s natural 
painting toots. Not only can you select brushes and 
media, you can even adjust the lighting effects. 

PainterX2 can open Photoshop 2.5 files. 
If the Photoshop file contains any alpha 
channels, the first channel (after the RGB 
channels) is imported as a mask. This mask 
is referred to as a background mask to dif¬ 
ferentiate it from the floating selections 
that can also be masks. This is where Paint¬ 
er gets confusing; the manual doesn’t do a 
very good job of explaining how these dif¬ 
ferent masking tools interact. A simple 
Convert Mask to Frisket command would 
greatly enhance Painter’s masking and 
frisketing. The program does let you im¬ 
port EPS files for use as friskets, although 
certain types of EPS files do not convert 
correctly. 

PainterX2 has separate windows for 
floating selections, masks, and friskets, as 
well as a floating window or palette for 
just about every other set of features the 
program has to offer. When several win¬ 
dows are open at the same time, the un¬ 
derlying image is obscured. Constantly 
opening, closing, moving, and shuffling 
windows is a frustrating way to work. 
Some serious thought should be given to 


streamlining this pro¬ 
gram’s interface. 


Tools for the Artist 

Painter shines bright¬ 
est when it sticks to 
what it does best: 
mimicking natural 
painting tools and 
materials. No other 
program on the mar¬ 
ket puts such a pow¬ 
erful set of natural 
painting tools in the 
hands of computer 
graphics artists. Its 
extensive library of 
brushes and brush 
types is unrivaled. When Painter is com¬ 
bined with a pressure-sensitive graphics 
tablet, artists can create the look and feel of 
drawing and painting with pastels, chalk, 
oils, watercolors, charcoal, colored pen¬ 
cils, and other “real-life” media. I tested 
Painter with a Wacom tablet, and I found 
this to he an excellent combination. 

Painter has all sorts of brush 
adjustments and controls. These 
dictate brush size, shape, and tex¬ 
ture, and how the brush interacts 
with the surface it meets. There is 
a brush designer for creating cus¬ 
tom brushes that can be saved 
and reloaded as needed. Fractal 
Design offers additional disks of custom 
brushes, and many custom brushes and 
paper textures are starting to show up on 
BBSes. 

Brushes are important, but so are the 
surfaces they are used on. In addition to 
numerous built-in “papers,” Painter lets 
you create custom textures. I created an 
image with a custom-designed paper as a 
background (see the opening screen). I 
scanned the texture as a gray-scale bit¬ 
mapped image and imported it into Painter 
as a custom paper. I then created a color 
gradation and applied the 
paper texture to it. I im¬ 
ported an EPS version of 
the BYTE logo as a frisket 
and made it a floating se¬ 
lection. By making a copy 
of the floating selection and 
blurring and darkening it, I 
created a soft drop shadow 
against the textured back¬ 
ground. Finally, 1 applied a 
simple color ramp to the 
foreground version of the 
logo. 

As if control of paints 


and canvases isn’t enough. Painter even 
lets you control the lighting of a work. A 
lighting control panel applies to an image 
various combinations of lights with col¬ 
ored Filters. This effect can turn a mun¬ 
dane work into something dramatic. 

The Micrografx Method 

Picture Publisher is more direct in its han¬ 
dling of floating selections. It has an ele¬ 
gant interface that for the most part is in¬ 
tuitive and easy to use. Tools and functions 
are grouped together in a well-organized, 
logical manner. Micrografx refers to Pic¬ 
ture Publisher’s floating selections as 
objects, and the package has several tools 
for defining these objects. Along with a 
freehand drawing tool, it has rectangle 
and polygon tools and a magic wand, all 
grouped together under a single icon. 

Like Painter, Picture Publisher lets you 
save floating selections with the image us¬ 
ing a proprietary file format. And as with 
Painter, you can resize, duplicate, rotate, 
and group floating selections. Trans¬ 
parency and feathering adjustments control 
these parameters, and all floating 
selections appear in an Objects 
window. Layer controls are sim¬ 
ilar to Painter’s. 

Micrografx adds other con¬ 
trols to Picture Publisher’s float¬ 
ing selections. You can merge 
floating selections with the bit¬ 
mapped layer using a number of different 
operations. These options let you combine 
a floating selection with the background 
by adding, subtracting, multiplying, col¬ 
orizing, or texturizing the foreground ob¬ 
ject into the background image. PainterX2 
has similar features, but they are difficult 
to use because of poor interface design. 

Picture Publisher has always included 
outstanding masking features. It has the 
usual magic wand for automatically tracing 
around objects, but you can also click from 
point to point on the object to direct the 
trace more precisely. Color Shields, intro¬ 
duced in version 3, let you use colors to 
define a mask. You can also create a mask 
channel (a gray-scale image of the mask 
itself) for editing and creating custom 
masks. And you can even use standard 
paint tools to add or subtract from a mask. 
The PaintOn tool makes it easy to fine- 
tune selections by using a familiar opera¬ 
tion. You simply paint the mask onto the 
image. 

Fun with Filters 

Picture Publisher has some interesting al¬ 
gorithmic effects that can be applied to 


PAINTERX2 


Fractal Design Painter 2.0 is 
a 24-bit paint program that 
simulates artistic media and 
tools, including felt pens, 
charcoal, watercolors. and 
oils. Painter also lets the 
artist work with a wide range 
of paper textures, lighting ef¬ 
fects, and special filters. Im¬ 
age-editing tools are also pro¬ 
vided. With the PainterX2 
extensions, you can create 
multiple floating selections 
within a bit-mapped image. 


PICTURE PUBLISHER 


Picture Publisher 4.0 is an im¬ 
age-editing program primarily 
designed for manipulating ex¬ 
isting images rather than cre¬ 
ating new ones. You can easi¬ 
ly adjust the characteristics of 
an image (e.g.. brightness 
and contrast), as well as ap¬ 
ply special-effects filters. Cre¬ 
ating composite images is a 
primary function of Picture 
Publisher, so the addition of 
floating objects lets you make 
changes or mend mistakes 
without starting from scratch. 
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The best sound is not in the cards. 





[ presentations. Make 
training more effective. 
And. put some guts 
into your gaming 
pastimes. Anytime. 
Anywhere, in fact, if you 
are not a card carrying 
member of the computer set, you have to hear 
PORTABLE Sound Plus from DSP Solutions. 

You know, those real smart people who make 
simple sound solutions. 

PORT-ABLE Sound Pius is the first portable 
external sound peripheral to deliver 16 Bit CD 
quality music with stereo audio capabilities. 
And. since you just plug into your IBM PC or 
compatible, desktop or laptop parallel port, you 
do not need an engineering degree or even a 
screwdriver. 

When you compare 
PORT-ABLE Sound Plus to 
any other external sound 
peripherals, you will see 
why anything else is just 
noise. PORT-ABLE Sound 
Plus is based on advanced 
Digital Signal Processing 
technology, so you 
will enjoy the greatest 


compression capability with the highest quality 
sounds. Here is something else that will be music 
to your ears. PORT-ABLE Sound Plus comes 
complete with everything you need including a 
high fidelity speaker and built-in microphone. 
There is an "Audio-in" for a CD or tape player 
and a "Line-out” for external powered stereo 
speakers. Even a built-in smart parallel port pass 
through so you can keep printing. 

Whether you take your work across the hall 
or across the country, with PORT-ABLE Sound 
Plus, you have all the cards you need to play 
right in your hip pocket. The hinged design lets 
you flip up the unit if you are short on desk space 
or lap space. And, the power will aiways be with 
you whether you use rechargeable or non- 
rechargeable AA batteries. PORT-ABLE Sound 
Plus also comes equipped with an AC/DC power 
converter. 

As a bonus, you will get 
all the software you need to 
communicate. Like Lotus 
Sound'" an OLE server for 
Windows 3.1. WinReader for 
Windows 3.1, a handy text- 
to-speech utility. DSP Solution’s 
DOSTalk and DOSReader 
lext-to-speech applications. 
Show& Tell For Kids'" for 



Windows - an easy to use MultiMedia Authoring 
program. It is also Sound Blaster and AdLib 
compatible. 

Why compromise on quality, portability, 
compatibility or affordability? When all the cards 
are on the table, PORTABLE Sound Plus from 
DSP Solutions is your ace in the hole. Suggested 
retail is only $198.95. 


To order or obtain more information about 
PORTABLE Sound Pius, write or call DSP 
Solutions, or, contact your local dealer. 

Sales Office: 550 Main Street, Suite J, Placerville, 
California 95667. Telephone: (916) 621-1787, 
Fax (916) 621-2093. 
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images to create artistic results (Painter's 
cloning feature can produce similar re¬ 
sults). Several of the more than 40 effects 
built into Picture Publisher 4,0 are unique. 
The Oil Painting and Pastel algorithms 
yield artistic results when applied to a 
scanned photograph. You can select an ef¬ 
fect, set the effect’s options, and preview 
Lhe result from the Effects Browser. In ad¬ 
dition, the program lakes advantage of 
Photoshop Plug-ins (as does Painter). Al¬ 
though they show up in Picture Publisher’s 
and Painter's menus, many of the Photo¬ 
shop filters are not available, being spe¬ 
cific to Photoshop 2.5. 

Micrografx has given Picture Publisher 
the usual brightness and contrast adjust¬ 
ments, but with an unusual twist. If you 
choose the joystick mode, you can make 
changes to brightness and contrast in a 
highly interactive manner. Moving the joy¬ 
stick varies brightness and contrast simul¬ 
taneously, depending on the up or down, 
left or right action of the mouse. This is 
the first interactive control that clearly 
demonstrates the relationship between 
brightness and contrast and lets you mod¬ 
ify the two simultaneous¬ 
ly. The color-balance con¬ 
trol has a joystick mode 
that works the same way. 

Picture Publisher han¬ 
dles text on-screen, unlike 
similar programs that 
force you to enter text in a 
dialog box and import it 
to the screen. You can en¬ 
ter text any place on¬ 
screen and, using the ob¬ 
ject layer, turn it into a 
floating selection. To use 
type in Painter, you have 
to create a type frisket; 
you can then save it as a 


You can apply special- Common Ground 

Although Micrografx claims that Picture 
Publisher can run on a 386 machine, the 
serious graphic artist will want at least a 
33-MHz 486 with 8 MB of memory. Painter 
benefits greatly from a 486 processor: there 
is a noticeable lag between brush strokes 
and screen redraw on a 386-based machine. 
Both programs support the pressure-sensi¬ 
tive Wacom tablet; for Painter, it is almost 
a requirement. A 24-bit display adapter is 
also useful, although both programs work 
well in 16- and even 8-bit mode. 

Both programs can open the standard 
graphics file formats, but only Painter can 
open Photoshop files in native format from 
both the Macintosh and Windows versions 
of the program. Painter can also open RIFF 
files from its Mac cousin. Picture Pub¬ 
lisher, however, can open AVI (Audio 
Video Interleave) and edit the images in 
these files. This makes rotoscoping (the 
technique of drawing on individual video 
or film frames) possible. 

Pi c t u re Pu bli she r coni ains 
extensive printer and scanner 
support and includes closed- 
loop internal color calibration 
and support for external col¬ 
or management systems. 
PainterX2 adds support for 
the Pan tone Color Matching 
System and an improved col¬ 
or tool. It also has special fea¬ 
tures for ink and paint spe¬ 
cialists, giving animators 
much-needed color support 
for single-cel animation. 

While you can create many 
interesting and painterly ef¬ 
fects with Painter and its X2 
extensions, the program is marred by a 
cluttered and disorganized interface. De¬ 
spite the steep learning curve (and be 
warned: Adding the PainierX2 extensions 
makes the learning curve that much steep¬ 
er), there is no other program like it on the 
market. The results can easily justify the 
time investment. 

Picture Publisher is a feature-laden im¬ 
age-processing and manipulation program 
with a well-designed user interface. It is 
a solid, all-round competitor to such pro¬ 
grams as Photoshop and Photostyler, de¬ 
signed especially for artists and designers 
using scanned images and outputting to 
prim. The addition of object layers sets it 
apart from the crowd. ■ 

Cal Vornberger is a graphics designer and soft¬ 
ware developer based in New York, He special¬ 
izes in multimedia applications and presentations. 
You cart reach him on BIX c/o " editors . ” 


effects filters to your 
images from Picture 
Publisher's Effects 
Browser. From a single 
dialog box, you can apply 
effects, fine-tune them, 
and get a preview of the 
result. Over 40 effects 
come bundled with the 
program. Photoshop plug¬ 
ins are aho supported. 


floating selection and manipulate it as 
needed. Both programs can use TrueType 
and Type 1 fonts. 

One of the drawbacks in creating bit¬ 
mapped computer graphics for print pro¬ 
duction is file size. A me¬ 
dium-size high-resolution 
computer image for print can 
be anywhere from 20 MB to 
100 MB. Even on a 66-MHz 
486 machine, working with 
files this size is slow and ar¬ 
duous. Fortunately, both 
Fractal Design and Micro¬ 
grafx have the same scheme 
to make working on these su¬ 
per-size image files more 
palatable: built-in macro re¬ 
corders, The programs let you 
record your brush strokes, 
mouse-clicks, and keystrokes 
in a file. You can work on a 
low-resolution version of an 
image while recording your 
then play back the recording on a higher- 
resolution version of the same image. 

Picture Publisher has an added tool for 
working with high-reso- 
lution images: FastBits. 
This tool displays a grid 
over your high-resolution 
image, so you can work 
on sections of the picture 
one at a time. Only a small 
section of the image is 
loaded into memory, and 
any adjustment made to 
the small square of the 
grid is saved to the origi¬ 
nal file. This feature is 
most useful when you’re 
retouching scanned im¬ 
ages in which only small 
areas need work. 


About the Products 




With Picture Publisher's FastBits, 
you can to ad sections of an image 
into memory. 

strokes and 
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America Online. Try it. That’s why we make it so easy. 
We give you the software and let you try it, absolutely free 
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computer, a modem, and America Online, and how easily 
you can do it. 


New Windows To Open 
All The Time. 
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And Click. 


Get advice from 
hardware and software 
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questions directly. Download any of 
the thousands of programs from our 
software libraries and use them oIT- 
line. Monitor your investments and 
the latest news. Manage your busi¬ 
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the future — today. 
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Systems 


A Tale of Two Alphas 

DEC’S new Alpha RISC chip provides high-end performance for both a 
Unix workstation and a Windows NT server. 



RICK GREHAN 

P romising to bring to the desktop 
a level of computing power once 
available only from supercom¬ 
puters, DEC’S new Alpha AXP micro¬ 
processor recently arrived in two very dif¬ 
ferent guises. The DEC 3000 Model 300 is 
a small but powerful Unix box with DEC’S 
TurboChannel expansion bus; the DECpc 
AXP 150 is a compact EISA server that 
runs Microsoft Windows NT. 

Lack of applications makes it hard to 
flesh out the full performance picture for 
these two Alpha systems, but a detailed 
under-the-hood examination and testing 
with BYTE’s low-level benchmarks gets 
the process off to a good start. Both sys¬ 
tems use a 150-MHz version of DEC’s 
21064 Alpha CPU, a 64-bit RISC chip. 

The architectures of these two machines 
are quite different, however, with some 
resulting performance implications. The 
Model 300 channels data to its CPU via 
a 64-bit data bus. The AXP 150 provides 
the Alpha chip with a 128-bit external data 
bus and a 512-KB secondary RAM cache 
that is twice the size of the Model 300’s. 
Although the two systems are aimed at 
different markets, the AXP 150 generally 
does a better job of getting the most power 
from its Alpha chip. 

DEC 3000 Model 300 

The Model 300 is the low end of a line of 
Alpha-based systems designed to run DEC 
OSF/1, a Unix operating system that sup¬ 
ports the DECwindows GUI. DECwin- 
dows is more or less a variant of the X 
Window System. The Model 300’s steep 
entry-level price of $9995 includes a 16- 
inch color monitor, 32 MB of RAM, a 426- 
MB SCSI hard drive, and built-in 1280- 
by 1024-pixel, 256-color accelerated 
graphics. DEC also provides OSF/1 and 
all necessary licenses. 

Besides the model I reviewed, the DEC 
3000 series includes the Model 500, Model 
400, and several variants. Models differ 
in their initial hardware and ultimate ex¬ 
pandability. For example, the Model 500 is 
capable of handling up to 1 GB of system 
memory, while the Model 300 tops out at 
just 256 MB. The Model 300 uses parity 


checking, while 
the 400 and 500 
use ECC (error- 
correction code). 

Compared to 
the 400 and 500, 
the Model 300’s 
design sacrifices 
performance for 
the sake of cost. 

Its 64-bit exter¬ 
nal data bus and 
256-KB external 
cache are half¬ 
size compared to 
those of the high¬ 
er models. The 
even less expen¬ 
sive Model 300L 
forgoes Turbo- 
Channel expan¬ 
sion slots and runs its Alpha chip 
at 100 MHz instead of 150 MHz. 

DEC provides several graph¬ 
ics configurations for the 3000 
line; again, the exact configura¬ 
tion depends primarily on the 
particular model. The Model 300 
system I tested came with a 16- 
inch color monitor driven by 
DEC’s own HX graphics accel¬ 
erator. This on-board accelera¬ 
tor provides eight planes of col¬ 
or (256 simultaneous colors 
on-screen), a frame buffer, and 
a graphics coprocessing system 
that off-loads from the main 
CPU such fundamental 2-D operations as 
drawing lines and rectangles. Resolution 
is 1280 by 1024 pixels with a 72-Hz re¬ 
fresh rate. 

The Model 300’s 150-MHz Alpha mi¬ 
croprocessor communicates to the rest of 
the system through separate address and 
data buses (see the figure “DEC 3000 
Model 300 Bus Architecture’’). The 34- 
bit address bus contains a separate cache- 
tag address bus that feeds the cache 
circuitry; it provides the mechanism to as¬ 
sociate memory blocks in the cache with 
physical memory in system DRAM. 

The Model 300’s external 256-KB 


cache is direct-mapped and write-back. 
The cache’s write-back nature means that 
a write operation from the CPU does not 
necessarily trigger a write to the slower 
system memory. Data moves from the 
SRAM cache to the slower DRAM main 
memory only when absolutely necessary. 
This cache augments the Alpha chip’s own 
internal 8-KB instruction and 8-KB data 
caches (the internal data cache is a write- 
through cache). For increased performance, 
the address-/data-control logic allows con¬ 
current traffic between the TurboChannel 
bus and system DRAM and between the 
CPU and its memory cache. 

continued 
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A Tale of Two Alphas 


Results of BYTE's portable C benchmarks 
(which are still under development) for the 
DEC 3000 Model 300 and DECpc AXP 
150. The numbers are normalized to the re¬ 
sults of an NEC 60-MHz Pentium machine 
(results are indexed; Pentium results = 
1.0). Higher numbers are faster. The Pen¬ 
tium machine’s benchmarks were com¬ 
piled using the Watcom C/C++ 32 com¬ 
piler with its bundled 32-bit DOS extender. 


TEST 

DEC 3000 

MODEL 300 

DECPC 

AXP 150 

Numeric sort 

0.82 

1.28 

String sort 

1.59 

2.45 

Bitfield 

2.12 

2.50 

Emulated floating-point 

0.99 

1.17 

Simple floating-point 

1.00 

1.81 

Transcendental 



floating-point 

1.57 

1.16 


The TurboChannel expansion bus is a 
32-bit peripheral bus developed by DEC. 
On the Model 300, peripherals plugged 
into one of the two TurboChannel slots 
can send data at speeds of up to 50 MBps. 
Again, the Model 300 is at the low end of 
the DEC 3000 line; at the high end, the 
Model 500, which has six slots, can pump 
data along its TurboChannel bus at 100 
MBps. 

DEC’S documentation points out that 
100 MBps is the TurboChannel’s “archi¬ 
tectural” throughput—that is, what the de¬ 


sign says it can perform. Actual throughput 
achieved is somewhere around 90 MBps, 
which is still a respectable clip for a bus 
that multiplexes address and data lines and 
carries a total of 44 signal lines. As of this 
writing, there are between 70 and 100 Tur- 
boChannel-ready peripherals available, 
and although implementation of the Tur¬ 
boChannel requires no licensing fees, only 
DEC is making systems that incorporate 
the bus, according to a DEC engineer. 

DEC’S TurboChannel is not the DEC 
3000 line’s only conduit to the outside 
world. All models come with a twisted¬ 
pair Ethernet interface and, except for the 
Model 300L, an FDDI (Fiber Distributed 
Data Interface). All DEC 3000 models also 
include an ISDN interface, one or two se¬ 
rial ports, and one or two 5-MBps SCSI-2 
ports. (The Models 400 and 500 have two 
SCSI-2 controllers.) Storage options in¬ 
clude a 426-MB SCSI drive, and you can 
work your way up to over 36 GB using 
external storage on the Model 300. or up to 
100 GB on the Model 500. 

DECpc AXP 150 

To the casual observer, the DECpc AXP 
150 looks like a typical Intel-based EISA 
system. Even though it uses industry-stan¬ 
dard PC peripherals, it is home to a 150- 
MHz Alpha CPU. The AXP 150 is anoth¬ 
er member of the growing ranks of systems 


that are counting on Microsoft’s Windows 
NT operating system to run PC appli¬ 
cations on a non-Intel CPU. It’s also the 
First in an expected family of Alpha-based 
DECpc systems. 

Inside the AXP 150’s tower case, the 
packed motherboard surrounds its 150- 
MHz Alpha 21064 CPU with 512 KB of 
external write-back cache. As with the 
Model 300, the AXP 150’s direct-mapped 
external cache is organized in 32-byte 
chunks. For system memory, there are 
enough SIMM sockets to take the machine 
from the base 16-MB DRAM configura¬ 
tion all the way up to 128 MB using in¬ 
dustry-standard SIMMs. 

Intel’s 8235x EISA chip set manages 
the AXP 150’s six EISA slots. Protocol- 
translation circuitry between the Alpha 
side and the EISA side of the system ef¬ 
fectively tricks the EISA chip set into be¬ 
lieving it’s working with a 25-MHz 486 
system. Buffers and interface logic han¬ 
dle the transitions between buses of dif¬ 
ferent data widths and those using differ¬ 
ent signal protocols. 

On the one hand, it is remarkable that 
the AXP 150 so easily links the Alpha 
CPU with the EISA bus. (The designer of 
the AXP 150 told me that attaching an 
EISA bus to the Alpha was actually an 
easy task and that there is “no rocket sci¬ 
ence in the AXP 150.”) On the other hand, 
it’s not the first time a non-Intel processor 
has electronically mimicked a 486 for the 
sake of adding an EISA bus: Witness the 
DeskStation Evolution RISC PC, which 
has its own method of marrying an EISA 
bus to a Mips processor (see “Mips In¬ 
side: The RISC PC,” August BYTE). 

For system components other than the 
EISA bus, a single chip handles the job 
of making the AXP 150 look to the outside 
world like a standard PC machine. VLSI 
Technology’s VL82C106 chip provides 
the equivalent of two 38.4-Kbps serial 
ports, a bidirectional parallel port, PS/2- 
compatible mouse and keyboard inter¬ 
faces, a real-time clock, and 66 bytes of 
battery-backed RAM for setup informa¬ 
tion. 

DEC sells its DECpc NT systems ei¬ 
ther as complete packages with all the 
works or la carte,” where you purchase 
the base system motherboard with case 
and then add drives, monitors, and other 
peripherals in building-block fashion. I re¬ 
viewed the least expensive package, a 
$6795 DECpc AXP 150 outfitted with 16 
MB of DRAM, a 372-inch floppy drive, a 
245-MB SCSI hard drive, a 14-inch color 
monitor, a Compaq Qvision graphics card. 


DEC 3000 Model 300 Bus Architecture 




32-bit TurboChannel bus 






cache I 


34-bit address 


64-bit data bus 



I I Data 

□ Address 

□ TurboChannel 


::: 


5 5 “ 


5555555 


S S 8 S 


DRAM 


A simplified block diagram of the DEC 3000 Model 300. The Models 400 and 500 have a larger 
cache (512 KB) and a wider, 128-bit data bus. The address-/data-control logic includes scatter- 
gather circuitry to manage mapping of logical addresses to physical addresses along with buffering 
for the TurboChannel bus and, in higher models, for interfacing the wider 256-bit DRAM data bus 
to the narrower 128-bit CPU/cache data bus. 
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Do You Know You've Got 


The Right Software Protection? 


Your software protection strategy 
shouldn't be a hit or miss proposi¬ 
tion. But with so many conflicting 
claims about one vendor's product 
being better than another, we can 
understand why you might want to 
leave it to chance. 

The fact is. what really makes 
one protection scheme better than 
another is the level of security it 
provides. For more than a decade, 
we have been pioneering seam¬ 
less, reliable security systems for 
your applications and data. 
Software Security's many patents 


are evidence of our continuing 
ingenuity in developing ways of 
protecting your intellectual prop¬ 
erty. Our latest advances in soft¬ 
ware distribution, network license 
control, and "metering'' are worth 
looking at. 

But that's only part of the story. 
We offer a wide range of developer 
tools including our very highly 
secure AEGIS System™ which 
requires only a few minutes to 
implement. In addition, we under¬ 
stand the importance of our 
relationship with our customers 


and are fully committed to the 
best developer support program in 
the business. 

If you are serious about protect¬ 
ing your software, contact 
Software Security and ask for an 
evaluation kit. It contains every¬ 
thing you need to explore all of 
our outstanding protection meth¬ 
ods. So call today and see why 
there's a big difference between 
the bull's-eye and the bull. 

SOFTWARE I (£■_ 

SECURITY S , 


1011 HIGH RIDGE ROAD STAMFORD, CT 06905 800-841-1316 (In CT: 203-329-8870) Fax:203-329-7428 BBS: 203-329-7253 
Software Security International Ltd., London: +44-784-430-060 Fax: +44-784-430-050 
♦ SSI Belarus, Minsk: +(7) 0172-45-21-03 Fax: +(7) 0172-45-31-61 
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Reviews 


A Tale of Two Alphas 


DECpc AXP150 Bus Architecture 


1 Alpha f|| 

K cpu 

I I Etf MH i B- 


[^| Address bus 

1 _| Data bus 

I ) Buffers and bus- 
interface logic 



iiiliilii 


34 bits 


DR AIUI 


12S bits 


16 bits 


32 bits 



8 bits 


A simplified block diagram of the DECpc AXP 150. The buffers and interface-logic components 
have the tricky job of connecting buses of different widths and carrying different signal protocols. 
The VL82C1Q6 chip is a one-chip source of fundamental I/O devices (i.e, t serial ports. a parallel 
port, and keyboard and mouse interfac es). 


a mouse, a keyboard, arid Windows NT* 
The package price includes a one-year on¬ 
site warranty. 

Testing 

Just how well does the Alpha chip meet 
DEC’s promise of the fastest desktop per¬ 
formance available? My tests of these two 
systems included a preliminary version of 
BYTE’s portable CPU benchmarks. The 
results of these benchmarks for the Model 
300 and AXP 150 are in the table. 1 in¬ 
dexed performance numbers to the results 
obtained running the portable C bench¬ 
marks on a 60-MHz Pentium system. 

The Pentium versions of our bench¬ 
marks were compiled under Watcom’s 
C/C++ 32 compiler, with optimizations 
set as recommended by Walcom for best 
performance on a Pentium system. Previ¬ 
ous BYTE tests on the AXP 150 (see “Is 
There a Better Windows 3.1 Than Win¬ 
dows 3*17," November BYTE) used an 
early beta version of Windows NT for the 
Alpha chip. An updated math library has 
since resulted in a significant improve¬ 
ment in the floating-point tests. 

While differences in compilers, operat¬ 
ing systems, and system-board architec¬ 
tures obscure performance differences be¬ 
tween CPUs, it’s at least obvious that the 
150-MHz Alpha outperforms a 60-MHz 
Pentium in the context of performing low- 


level computing operations. It’s only fair to 
point out, however, that some compara¬ 
ble Pentium systems also cost less. The 
200-MHz Alpha chip in the DEC 3000 
Model 500X should increase the speed dif¬ 
ference. 

IPs also obvious that the AXP 150 had 
a better time of things than the Model 300* 
There are several contributing factors to 
the AXP 150’s superior performance. First, 
ihe system has a larger secondary cache— 
twice that of the Model 300. Second, Ihe 
data-bus width between cache and CPU 
in the AXP 150 is 128 bits; the Model 
300’s data-bus width to the CPU is 64 bits. 

Finally, you should keep in mind that 
the compiler for the Model 
300 handles long integers 
as 64-bit values. So, for 
example, the numeric sort 
benchmark sorts 32-bit val¬ 
ues on the AXP 150, but 
more cumbersome 64-bit 
values on the Model 300. 

To test the Model 300,1 
had to make a slight modi¬ 
fication to the benchmarks 
to account for the fact that 
the Model 300’s Worksta¬ 
tion C compiler compiles 
long integers as 64-bit val¬ 
ues, which is the bit width 
of the Alpha chip’s regis¬ 


ters. (In contrast, the C compiler running 
under NT on the AXP 150 handles long 
integers as 32 bits to retain compatibility 
with Lhe NT environment.) 

1 recompiled the CPU and FPU portions 
of BYTE’s portable C benchmarks under 
DEC’S OSF/1 at the highest optimization 
level that the compiler would allow with¬ 
out crashing. I ran the tests on the Mod¬ 
el 300 in single-user mode so that there 
would be a minimum of interaction with 
other processes on the system. (Even while 
running the benchmarks under multiuser 
mode in a Dcclemi Window, 1 saw barely 
a 5 percent—and often unmeasurable—- 
drop in scores.) 

I did encounter a problem in compiling 
the benchmarks; at the highest optimiza¬ 
tion setting, lhe compiler complained of 
a memory-segmentation fault and issued a 
core dump* A DEC engineer finally found 
a way to recompile the BYTE benchmark 
code without causing a crash under these 
conditions* He also pointed out, rightly, 
that the complex architecture of the Al¬ 
pha chip necessitates a complex opti¬ 
mization process. He told me that recom¬ 
piling a program at a higher optimization 
level might not necessarily yield a faster 
executable. 

In other words, a different optimization 
level does not mean more intense opti¬ 
mization; il means a different mix of opti¬ 
mization strategies. And different pro¬ 
grams will respond differently to each 
optimization level; the response depends 
on the nature of lhe algorithms imple¬ 
mented in each program. Thaf s not a com¬ 
forting thought, since processor complex¬ 
ity adds a less-than-scientific aspect to the 
act of generating an optimal application 
for Lhe Model 300* 1 can only assume that 
as more superscalar, internally parallel, 
multipipelined processors hit the stage, 
this is likely to become lhe norm. 

The full Alpha-chip per¬ 
formance story awaits the 
maturation of the operating 
system and applications 
software for Windows NT, 
as well as the recompilation 
of applications for the Al¬ 
pha chip under OSF/1. V 


Rick Grehan is technical director 
of the BYTE Lab. Before coming 
to BYTE, he worked as a pro¬ 
grammer He has a B.S * in phys¬ 
ics and applied mathematics and 
mMS* in mathematics/comput- 
er science * You can contact him 
on BIX as "rick_g * h or on the In¬ 
ternet at rick_g@bhi.com. 


About the Products 


DEC 3000 Model 300.$9995 

Digital Equipment Corp- 
146 Main St. 

Maynard. MA 01754 
(800) 34+4825 
(508) 493-5111 
Circle 1321 on Inquiry Card* 

DECpc AXP ISO .. ...£6795 

Digital Equipment Corp. 

40 Old Bolton Rd* 

Stow. MA 01775 
(800) 210-1408 
(508) 493-5111 
fax; (800) 524-5694 
Circle 1322 on Inquiry Card. 
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When protecting your software against piracy and 
unauthorized use. make sure that your protection 
system has all the following qualities: 


A GOOD HARDWARE KEY 




Hardware-based software protection systems are now the 
standard worldwide. However, not all keys are the same. 
A good key should have all the following features: 

%/ Compatibility and transparency. The key should 
work without any problem on your 
customers' computers. The user should be 
able to forget the key after connecting it 

\/ Unbreakable electronics. A customized ASIC 
(Application Specific Integrated Circuit) component 
should be integrated in the key. This prevents reverse 
engineering and makes cracking virtually impossible. 

l/ A unique and inaccessible software developer’s 


code burnt into the ASIC. (This code should not be held in the key's memory; 
where it can be read and altered.) 

\/ A Read/Write Memory inside the key should be available on demand. 

The memory should be writable in the field, on any PC, without any special 
programming equipment. 

l/ Very low power consumption, enabling the key to work even under the 
worst power conditions, on PCs and laptops, with or 
without a printer. 

POWERFUL SOFTWARE 

1 / A Linkable Protection Module with 
which calls can be made to the key from any 
point in the protected program. 

l/ An “Envelope” installation program. Such 
programs enhance security while making it possible to 
protect a software even without its source code. 

\/ Sophisticated antidebugging and encryption mechanisms. 


HASP’- The Professional Software 
Protection System 


HASP® OFFERS YOU 
ALL THESE FEATURES 
AND MORE: 

HASP was designed by a team of computer ex¬ 
perts, professional cryptologists, and electrical 
engineers. As a result, HASP keys are supported 
by what is probably the best software in the mar¬ 
ket, and the HASP system has worked on every 
computer it has been tried on. In addition to all 
the features mentioned above, HASP provides: 

1 / A Full Authorization System for protecting 
dozens of programs using only one key. 

l/ A Pattern Code Security System (PCS) 
enabling parallel processing of multiple calls by 
the Linkable Protection Module. 

%/ A Virus Detection option that can be in¬ 
corporated in the protected program to check 
whether it has been infected by a virus. 

l/ Several HASP keys can be connected one 
behind the other. Small physical size ensures 
maximum convenience for your customers. 

NETHASP- THE ULTIMATE 
SOFTWARE PROTECTION 
FOR NETWORKS 

\/ Only one NetHASP key is needed to run a 
protects program from many stations in a 
network. NetHASP provides full support for 
protecting DOS and WINDOWS software under 
network environments, including Novell dedicated 
& non-dedicated servers, Lan Manager, Lantastic, 
Banyan, DLink, and NET-BIOS based LANs. 


WHAT OTHERS ARE SAYING 
ABOUT US: 

In all the products we tested, except the 
HASP, we could see through the encrypting 
and questioning procedures... and crack 
them. 

CT Magazine (Germany) 

MemoHASP: ...of all the protection devices 
tested is without any doubt, the one which 
combines the best features. 

PCompatible (Spain) 

Trying to crack a program... that was pro¬ 
tected utilizing all of HASP’S features - is like 
searching for the Holy Grail. 

Micro Systems (France) 

PC dongles... come with varying claims as to 
their transparency. The majority suffer from 
problems when a printer is connected... the 
DESkey and HASP-3 are not affected... 

Program Now (Britain) 

Of all key's tested, HASP is the most 
ambitious one... the quality of HASP 
manufacturing seems excellent. 

PC Compatible (France) 





ASIC 
■ASIO KEY 


OPERATING 
ENVIRONMENTS 

PCs DOS, WINDOWS, WINDOWS -NT, OS/2, 
SCO UNIX, SCO XENIX, INTERACTIVE UNIX, 
ADC, AUTOCAD, DOS EXTENDERS, IANS 
MAC (ADB port): System 6.0.5 and up 

NEC (Serial Port): DOS, WINDOWS 

AND THE BOTTOM LINE: 

We offer some of the most competitive prices in 
the market There are no hidden costs! Since 
1984, HASP has enabled thousands of software 
producers in more than 40 countries, including 
several Fortune 500 companies, to protect their 
software. 

Please call us for our HASP evaluation package. 

LADDIN 

SOFTWARE 
SECURITY INC. 

200 Broadhottow Rd„ Suite #207 
Melville. NY It747, USA 
Tel: 800-223 4277 
516-424 5100 
Fax: 516-424 8300 

ALADDIN 

KNOWLEDGE SYSTEMS LTD. 

15 Beit Oved St.. Tel-Aviv, Israel 
P.O.Box: 11141 Tel-Aviv 61110 g> 

Tel: 972-3-5375795 | 

Fax: 972-3-5375796 § 

ALADDIN FRANCE S.A. 

Tel: 33-1 40 85 98 85 
Fax: 33-1 41 21 90 56 % 



North 

America: 


International 

Office: 


France: 




itnjnswfth 

NetWare 




■ Australia Contab Ply. Ltd., 3 8985685 ■ Belgium Akkerraans bvba, 3 2338826 ■ CZECH ATLAS Ltd., 2 766085 ■ Chile Microiogica S.A., 562 222 1388 

■ Denmark SC Metric a/s, 42 804200 ■ Germany CSS GmbH, 201 7498640 ■ Greece Inibniin SA, 1 6856320 

■ Holland Akkermans BV. 45 241444 ■ Italy Partner Data S.r.l., 2 33101709 ■ Japan Athena, 3 58 213284 ■ Korea Dae-A Engineering, 2 848 4481 

■ New Zealand Training , 4 5666014 ■ Poland Systhenn 6l 475065 ■ Portugal Futurmatica Lda., 1 4116269 ■ South Africa D Le Roux, 11 886 4704 

■ Spain PC Hardware, 3 4493193 ■ Switzerland Opag AG, 6l 7112245 ■ Taiwan Teco Ltd, 2-555 9676 ■ Turkey Mikrobeta Ltd., 4-4677504 
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The Computer That 
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ZEOS 486DX2-66... 
THE TOP GUN 

$2995 

■ Genuine Intel 486DX2-66 
microprocessor, upgradable 
to Pentium™ OverDrive™ 

■ 8MB RAM, expandable to 64MB 

■ 256K SRAM system cache 

■ 528MB local bus IDE hard drive 
i Diamond Viper local bus video card with 1MB VRAM 

1 1.2MB and 1.44MB floppy drives 
1 15" ZEOS color SVGA 1024 x 768 non-interlaced 
monitor, flat screen, .28mm dot pitch 
i MS-DOS with Enhanced Tools, Windows, and new 
Microsoft Mouse, plus choice of Lotus Windows applications 
1 14,400 bps V32 bis send/receive fax modem 
i SAME DAY SHIPPING 



180 

-► 


Others pale in comparison. There’s no way 
to dispute it! The results are in, and the ZEOS 
Upgradable 486DX2-66 is “the overall performance 
winner.” 

PC buyers expect low prices, top-quality, impec¬ 
cable performance and prompt support. Basically, 
they want the most bang for their buck. PC 
Magazine recognized this and compared value-line 
PCs with more traditional systems to see if they 
were “truly good values or stripped-down machines 
trying to pass for good buys.” The re¬ 
sults are overwhelmingly in ZEOS’ 
favor. In fact, PC Magazine said: 
“ZEOS doesn’t sell a separate value 
line, but the flexibility of its main 
system may be the least confusing 
solution of all” 

Stacked against Gateway Dell, Compaq, IBM and 
others, ZEOS stood alone. Using the benchmark tests 


as a guide, PC Magazine made these conclusions: 

“As DOSmark scores are heavily weighted for proc¬ 
essor and hard disk performance, the ZEOS garnered 
the first-place position in that category as well.” 

“The clear winner is... the ZEOS Upgradable, 
which turned in an incredible score of 55.01 mega¬ 
pixels per second.” 

“The real highlight among tested hard disks was 
the Seagate ST3600A, which has 12-ms access time 
and256K of built-in cache. The ZEOS 486DX2-66 
Upgradable’s hard disk performance was almost 
31 percent above the average in this roundup” 

Of the “systems that demonstrated the best agility 
under strenuous exercise of all their components... 
ZEOS (scored) 26 percent above average.” 

The ZEOS local bus upgradable systems are the 
perfect solution—the high-tech motherboard is 
faster, more integrated, versatile and reliable than 
ever. Plus, ZEOS is always thinking ahead to your 
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PACKAGE 1 


PACKAGE 2 


PACKAGE 3 


PACKAGE 4 


STANDARD WITH 
EVERY ZEOS 


486SX-25 $1695 

Lease $61/month 

486SX-33 $1795 


UPGRADABLE SYSTEM 

■ Upgradable to Intel’s Pentium™ 
OverDrive™ CPU. Zero 
Insertion Force (ZIF) socket 


486SX-25 $1395 

Lease $59/month 

486SX-33 $1495 


makes upgrading easy 

■ RAM expandable to 64MB 
on the motherboard. 

■ Two serial ports and one 
parallel port integrated on 
the motherboard 

■ Flash BIOS for easy 
upgradability 

■ Eight expansion slots: two 
VESA local bus, five 16-bit 
and one 8-bit. 

■ ZEOS six-bay desktop case 
with two cooling fans for 
increased reliability and 
product life. 

■ 200 watt power supply with 
built-in surge suppression; 
switchable between 115/230V 

■ Socket for inexpensive 
optional on-board SCSI. 

■ Shadow RAM support. 

■ ZEOS 101-key space-saving 
keyboard. 

■ FCC Certified Class B; 

UL Listed. 

■ Complete ZEOS Customer 
Satisfaction Package. 


Lease $63/month 

486DX-3 3 $1695 

Lease $61/month 

486DX2-50 $1795 

Lease $65/month 

486DX2-66 $1895 

Lease $69/month 


I^ease $65/month 

486DX-33 $1995 

Lease $72/month 

486DX2-50 $2095 

Lease $76/month 

486DX2-66 $2195 

Lease $79/month 


■ ZIF socket upgradability 
to Pentium OverDrive CPU 

■ 2MB high-speed RAM 

■ 107MB k>cal bus IDE 
hard drive with 
32K cache 

■ Diamond Speed Star Pro 
Windows-accelerated 
local bus video with 1MB 
RAM. 16.7 million colors. 

■ ZEOS 14" 1024 x 768 NI 
SVGA color monitor, 
.28mm dot pitch 

■ Your choice of floppy 
drives 

■ Microsoft DOS plus 
Enhanced Tools 


■ ZIF socket upgradability 
to Pentium OverDrive CPU 

■ 4MB high-speed RAM 

■ 214MB local bus IDE 
hard drive with 
128K cache 

■ Diamond Speed Star Pro 
Windows-accelerated 
local bus video with 1MB 
RAM. 16.7 million colors. 

■ ZEOS 14" 1024 x 768 NI 
SVGA color monitor, 
.28mm dot pitch 

■ Both 1.2MB and 1.44MB 
floppy drives 

■ Microsoft DOS with Tools, 
Windows & new Microsoft 
Mouse, plus choice of 
Lotus Windows application 


486SX-25 $1995 

Lease $72/month 

486SX-33 $2095 

Lease $76/month 

486DX-33 $2295 

I .ease $83/month 

486DX2-50 $2395 

I^ase $87/month 

486DX2-66 $2495 

Lease $90/month 

■ ZIF socket upgradability 
to Pentium OverDrive CPU 

■ 8MB high-speed RAM 

■ 426MB, 13ms local bus 
IDE hard drive with 
128K cache 

■ Diamond Speed Star Pro 
Windows-accelerated 
local bus video with 1MB 
RAM. 16.7 million colors. 

■ ZEOS 14" 1024 x 768 NI 
SVGA color monitor, 
.28mm dot pitch 

■ Both 1.2MB and 1.44MB 
floppy drives 

■ Microsoft DOS with Tools, 
Windows & new Microsoft 
Mouse, plus choice of 
Lotus Windows application 


486SX-25 $2495 

Lease $90/month 

486SX-33 $2595 

Lease $94/month 

486DX-33 $2795 

Lease $101/month 

486DX2-50 $2895 

Lease $105/month 

486DX2-66 $2995 

Lease $108/month 

■ ZIF socket upgradability 
to Pentium OverDrive CPU 

■ 16MB high-speed RAM 

■ 528MB, 12ms local bus 
IDE hard drive with 
256K cache 

■ Diamond SpeedStar Pro 
Windowsraccelerated 
local bus video with 1MB 
RAM. 16.7 millkm colors. 

■ ZEOS 14" 1024 x 768 NI 
SVGA color monitor, 
.28mm dot pitch 

■ Both 1.2MB and 1.44MB 
floppy drives 

■ Microsoft DOS with Tools, 
Windows & new Microsoft 
Mouse, plus choice of 
Lotus Windows application 


FAVORITE OPTIONS 


426MB to 528MB HDD UPGRADE $125 

256K SYSTEM CACHE.$98 

ADAPTEC 6360 SCSI 
CONTROLLER CHIP 

R>r on-board SCSI. Includes drivers. $49 


2400 bps U42 bis MODEM WITH 

9600 bps SEND/RECEIVE FAX $99 

DIAMOND VIPER VIDEO CARD 

1MB VRAM: $149 2MB VRAM: $249 

15-INCH MONITOR UPGRADE 

SVGA non-interlaced, 1024 x 768, flat screen $95 


COMPLETE MULTIMEDIA PACKAGE 

Double speed, multisession MPC2 compliant CD- 
ROM, 16-bit/48KHz Cardinal Digital Sound Pro 16 
with Digital Signal Processor (Soundblaster and 
Adlib compatible). Labtec stereo speakers. $395 

Many other affordable upgrades and 
options available. Call for details! 


future needs and technological advances; therefore, 
we include such features as CPU upgradability to 
Intel’s Pentium OverDrive; a Zero Insertion Force 
(ZIF) CPU socket, Flash BIOS for easy upgrada¬ 
bility, and a SCSI upgrade socket for adding SCSI 
without having to use a slot. We’ve even given you 
room to grow with eight expansion slots and six 
drive bays. 

Choose from one of our money-saving packages, 
or we’ll custom build a system to your specifications. 
Feature for feature, no one gives you more than 
ZEOS. At any price, anywhere. It is the biggest 
bang for your buck! 

Fax Orders: 612-633-1325, Government: 800-245-2449, TDD 
Orders: 800-228-5389, Outside U.S. and Canada: 612-633-6131. 
MasterCard, VISA, Am Ex, Discover, Z-Cardr COD and 
Leasing programs. Open 24 Hours a Day, 365 Days a Year! 


AWARD-WINNING SERVICE 

We’re the only company to 
win PC Magazine's Eteaders’ 

Choice for Service & Reliability 
—for both desktops and 
notebooks— twice! 

TOLL-FREE SUPPORT, 

WARRANTIES & GUARANTEES. 

We’re here for you 24 hours a day, 365 days 
a year, and always a toll-free call away. All 
ZEOS systems come with a One Year Limited 
Warranty, Express Parts Replacement Policy 
and a 30-Day Money-Back Guarantee. 

CALL NOW TOLL FREE 

800 - 554-5226 

24 HOURS A DAY 
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HANDS-ON TESTING 


AA HIGH-SPEED 

HU 486 SYSTEMS 


We evaluate the fastest 486s on the market and choose 
the best ones for Windows, DOS, and Unix 


RICHARD FOX 

I f you’re looking for the best in desktop power, consider one of the 90 systems tested here. We evalu¬ 
ate ISA- and EISA-bus 486s with processors from Cyrix, IBM, and Intel. For most business and sci¬ 
entific applications, these systems represent the best balance in performance and price for single 
users (for a look at Pentium-based systems for the desktop, see “Pentium Performance” on page 
188). 

As with our last systems Lab Report (see “Desktop Dynamite: 116 Fast 486s,” June BYTE), we used 
our custom low-level and applications benchmarks to choose the best systems for Windows, DOS, and Unix 
applications. The market has shifted in the last six months to make DX2/66 the dominant CPU for the desk¬ 
top. Of the 90 non-Pentium systems that arrived for testing, only 10 ran at clock speeds slower than 66 
MHz (one system. Destiny Computer’s IBM 486 SLC2-40/80, ran faster than 66 MHz, although its overall 
speed in our Windows and DOS performance tests was undistinguished). What’s more, all the systems we 
ranked as winners and runners-up in our applications categories used the Intel 66-MHz DX2 processor. 
Most systems with CPUs from Cyrix and IBM produced comparable results to an Intel 33-MHz 486DX 
system. However, these systems are typically $1000 less expensive than the Intel-based systems. 

Overall, prices continue to drop for high-end systems, especially for EISA-based models. Today’s average 
EISA system costs about $700 less than in June, while ISA models have declined a little more than $300 in 



To locate the best 486 system, follow the yours. Then look to the Best Overall, Most 

main headings until you come to the appli- Expandable, or Low Cost summaries to find 

cations category that most closely matches the appropriate rankings. 


that period. Nevertheless, 
falling prices have not 
stalled performance gains: 
The systems we evaluate 
here broke performance 
records set in the June is¬ 
sue for almost every test. 


Speed scores are 
calculated from 
appropriate 
Windows, DOS, a 
Unix tests. Highe 
numbers mean 
better perform a n> 



easily you can 
reconfigure the 
system and the 
quality of the 


Rates how 


Improved drivers, more 
efficient memory archi¬ 
tectures, and the integration 
of components on the 
motherboard have helped 
Windows performance rise 
an average of 15 percent. 
Overall, the average Unix 
performance rose the 


List prices for 

as-tested 

configuration. 


documentation. 
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Inside a 486 System 


BEST 



POWER SUPPLY 

Most high-end systems offer 200 W of 
output, while systems built for expansion 
offer 250 W to 300 W of power to run 
multiple hard drives. 


ROM BIOS 
BIOS routines in 
flash ROM allow 
for easy updates 
through 
software. 


RAM CACHE 

DOS and Windows users should 
buy systems that have at least 128 
KB of cache. For multitasking 
under Unix or Windows NT, 256 KB 
or 512 KB is better. 


HARD DRIVE 

DOS users need at least 100 
MB of storage capacity, 200 
MB is the minimum capacity 
for Windows users, while 300 
MB or more is best for Unix or 
Windows NT. Look for rated 
access times under 15 ms. 


MEMORY 

For DOS applications, 
purchase a minimum of 
4 MB; Windows requires 
at least 8 MB; Unix, at 
least 12 MB; and 16 MB 
for Windows NT. 


VL-BUS EXTENSION 
Only a couple of the ranked systems 
were not local-bus designs; either the 
VL-Bus or a proprietary implementation. 


CPU 

Select a system built 
around Intel’s 66-MHz 
486DX2, which 
outpowered systems 
with Cyrix and IBM 
CPUs in our tests. 


equivalent of one SPECmark. 

Another technological shift since June 
is the preponderance of VESA local-bus 
implementations to improve graphics per¬ 
formance. All but 17 systems were VL- 
Bus based; while eight of the remaining 
systems used a proprietary local-bus im¬ 
plementation, and the only ranked sys¬ 
tems that did not use local bus are the 
Compaq Deskpro 66M and the Hertz 
486/d66x2Ei. The Diamond Viper VLB 


local-bus video accelerator, based on the 
Weitek Power 9000 chip set, outclasses all 
other video hardware. The top 14 fastest 
systems for Windows performance used 
this adapter. 

We also see more systems designed for 
energy efficiency. Three systems claimed 
Energy Star compliance, although we not¬ 
ed that a clear method of implementation 
could lead to compatibility problems (see 
“Energy Star Systems” on page 190). 



WINDOWS 

Dell Dimension XPS 466V 

Unexcelled In overall Windows 
performance, this $3312 
system consistently placed at 
the top in application and low- 
level tests. Its local-bus 
implementation of Diamond’s 
Viper graphics accelerator 
placed the Dimension among 
the leaders for fast BitBIts 
and other graphics tasks 
important for Windows. Clear 
documentation and an on-site 
service warranty add to its 
appeal. PAGE 179 


WINDOWS HIGH 
PERFORMANCE 

AST Premmia 4/66d 

Although it wasn’t the fastest 
EISA-based system we 
tested, the Premmia stands 
out for its combination of 
solid performance and 
standard features like a 256- 
KB secondary cache and a 
local-bus-based ATI Mach32 
graphics adapter, one of the 
best video chip sets we 
tested. The system also is 
easily expandable, with room 
to hold 128 MB of RAM. four 
additional 32-bit EISA boards, 
and three additional 3’/^inch 
drives. PAGE 183 

DOS 

Gateway 2000 4DX2-66V 

This system outperformed 
every other ISA machine in 
our DOS tests thanks to 
an ATI Ultra XLR local-bus 
video adapter and 256 KB 
of secondary memory cache. 
System RAM can accommodate 
up to 64 MB and the tower 
case holds five additional 
drives. PAGE 187 


UNIX 

DECpc 466d2 KITE 

This EISA-bus mini tower 
posted the highest SPECmark 
scores and ranked near the 
top in performance in the 
BYTE Unix benchmarks, it 
uses an S3 86C924 video 
adapter on the local bus and 
can hold up to 64 MB of 
memory. Its three-year 
warranty, with on-site service, 
was one of the best seen in 
this report. PAGE 193 
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LAB REPORT: 486 SYSTEMS 


THE BEST SYSTEMS 


WINDOWS APPLICATIONS 


486S THEN AND NOW 


Average price of an ISA-based 486 in June: $2972 
Average ISA system price in December $2632 


Average EISA/Micro Channel architecture system price in June: $4359 
Average EISA/Micro Channel architecture system price in December $3652 


Lowest- and highest-priced 486 system in June: $1950; $9374 
Lowest- and highest-priced 486 in December $1462; $5184 


Percentage of total test sample represented by 66-MHz DX2s in June: 72 
Percentage of 66-MHz DX2s in December: 86 


Percentage of local-bus-based systems in June: 59 percent 
Percentage of local-bus-based systems in December: 90 percent 


Percentage of systems with video integrated on motherboard in June: 8 percent 
Percentage with integrated video in December 20 percent 


Average SPECmark89 rating of Unix performance in June: 14.7 
Average SPECmark89 rating in December: 15.6 


I f you need a Windows system 
that performs screen redraws in 
the blink of an eye, the follow¬ 
ing 66-MHz 486DX2 systems 
represent the best balance of Win¬ 
dows performance, features, and ease 
of use. 

This section only ranks ISA-bus 
486s because we believe most Win¬ 
dows users do not need the added I/O 
performance and functionality of an 
EISA-bus system. With the wide¬ 
spread use of local-bus, ISA systems 
have been able to narrow the I/O per¬ 
formance gap with EISA for most 
Windows workstations. Second, ISA 
systems cost significantly less than 
EISA or Micro Channel architecture 
systems: The average EISA system 
in this review costs $1000 more than 
the average ISA-based 486. Never¬ 
theless, EISA-based systems may be 
important to those who need the best 
in Windows performance and can jus¬ 
tify the higher prices. If you fall into 
this category, see “High-Performance 
Windows” on page 180. 

Our primary consideration for se¬ 
lecting the Best Overall Windows sys¬ 
tem was performance in our Windows 
test suite. These tests include several 
popular business applications that pro¬ 
vide real-world assessments of complete system performance 
(see “How We Tested” on page 184). The suite also includes 
low-level tests that gauge how well the video subsystem han¬ 
dles Windows graphics calls. The resulting composite score 
was worth 60 percent of the total evaluation. Each system’s 
features set represented 30 percent of the final score, and ease 
of use made up the remaining 10 percent. 

We judge systems for Most Expandable in the same way, 
but we required these machines to meet additional criteria. 
Each system had to have four or more available slots for 

expansion cards, such as 
network interface cards 
(NICs), sound boards, and 
SCSI adapters. We needed 
a minimum of three avail¬ 
able drive bays for the ad¬ 
dition of tape drives, CD- 
ROM drives, and hard 
drives. Support for 64 MB 
or more of system memory 
and at least a 200-watt 
power supply were also 
mandatory. We limited our 


ranking to tower-case systems for this category. Finally, only 
systems priced $2700 or less were considered for best low-cost 
Windows systems. 

In the June issue, we reported that 486s using the Weitek 
Power 0000 video chip set outran all others for video perfor¬ 
mance. The Power 9000 continues to reign: Of the 14 systems 
ranked for Windows, 10 utilize the Diamond Viper VLB, 
which is based on the Weitek chip set. (Overall, the 14 fastest 
Windows scores in our entire test sample were turned in by 
systems using the Weitek 9000-based Viper.) None of the 
systems we received contained the Weitek chip integrated on 
the motherboard. Two vendors supplied different video 
adapters with the Power 9000, but performance for these sys¬ 
tems didn't match the Viper’s. The Windows-ranked systems 
that used an alternative video chip set were the Hewlett- 
Packard Vectra 486 PC with an integrated S3 86C928 on a 
proprietary local bus; Gateway 2000’s 4DX2-66V, with an 
ATI Ultra XLR; Touche Micro’s 5550T VLB 66 with the 
Orchid Celsius VLB; and Acma Computers’ ATI VLB 
Mach32. 

We identified several other technology trends among Win¬ 
dows winners and runners-up. All the ranked systems con¬ 
tained 256 KB of secondary cache RAM, which enhanced 


Rankings for This Application Considered: 
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their performance over many 
of the slower unranked systems 
with 128 KB or less of cache. 
All ranked systems contain a 
VESA VL-Bus except for the 
Hewlett-Packard Vectra, which 
implemented a proprietary lo¬ 
cal-bus design. Finally, all the 
ranked systems were driven by 
Intel 486DX2 CPUs operating 
at 66 MHz. 

In addition to impressive 
performance, however, we also 
encountered some hardware 
difficulties. During POST 


BYTE BEST 

1 

WINDOWS GENERAL PURPOS 

E 


Need the fastest ISA system tor Windows? 


BEST OVERALL 


Dell Dimension XPS 466V 


The $3312 Dell Dimension XPS 466V tied for the fastest Windows 
performance, thanks to its 256 KB of 20-nanosecond secondary memory 
cache and its Diamond Viper local-bus video subsystem. The system 

I ! m t t t rr-i » ' » - 

consistently placed within the top 10 for every test in the Windows suite. [|T£#JiA'yV. 
including memory moves, BitBIts, print previews, and charting. The 
Dimension holds up to 64 MB of RAM and four additional drives. Dell’s clear documentation contains numerous 
diagrams that make system upgrading a breeze. A separate manual is dedicated to diagnostics and troubleshoot¬ 
ing. The standard one-year warranty includes on-site service. 




Power 486V reported a prob¬ 
lem with the SCSI host adapter, 


CPU 

PRICE 

WINDOWS EASE Of 
CASE SPEED USE 

BUS/ 

LOCAL BUS 

RAM (MB) 
STD./MAX. 

HARDORIVE 

WARRANTY 

(MONTHS) 

V10E0 ADAPTER 

an Adaptec chip located on the 

BEST Dell Dimension XPS 466V 

DX2/66 

$3312 


1.90 

Good 

ISA/VESA 

16/64 

320-MB IDE 

12 

Diamond Vper VLB 

motherboard. After a couple of 

RUNNER-UP Micron 466VL WinStation 

DX2/66 

$2649 

■ 

1.90 

Excellent 

ISA/VESA 

16/64 

345-MB IDE 

12 

Diamond Viper VLB 

calls to Acer, we traced the 

RUNNER-UP NCR System 3333 

DX2/66 

$4290 

□ 

1.80 

Excellent 

ISA/VESA 

16/64 

340-MB IDE 

36 

Diamond Viper VLB 

problem to an incorrectly set 

RUNNER-UP Acer AcerPower 486V 

DX2/66 

$3344 

■ 

1.80 

Excellent 

ISA/VESA 

8/64 

340-MB SCSI 

12 

Diamond Viper VLB 

jumper on the motherboard. 

RUNNER-UP CompuAddC466D Desktop DX2/66 

$2694 

- 

1.90 

Good 

ISA/VESA 

8/64 

340-MB IDE 

12 

Diamond Viper VLB 

The Cornell Windows NT 

RUNNER-UP HP Vectra 486 PC 

DX2/66 

S3531 

■ 

1.70 

Excellent 

ISA/Prop 

8/64 

240-MB IDE 

36 

S3 86C928 (integrated) 

Station had more serious trou¬ 

RUNNER-UP Gateway 2000 4DX2-66V 

DX2/66 

S2995 

1 

1.90 

Good 

ISA/VESA 

16/64 

340-MB IDE 

12 

ATI Ultra XLR 

ble. When we attempted to boot 

RUNNER-UP Zeos 486DX2-66 

DX2/66 

S2742 

■ 

1.90 

Fair 

ISA/VESA 

8/64 

340-MB IDE 

12 

Diamond Viper VLB 


disk, error messages such as 
“Configuration too large for 
memory” appeared. After wc 
manually installed DOS, data 
on the hard drive became cor¬ 
rupt. The company pinpointed 
the problem to a defective 
motherboard and shipped us a 
replacement. No problems were 
encountered once we installed 
the new system board, and the 
system performed well enough 
to become a runner-up in both 
the Most Expandable and Low 
Cost Windows categories. 

The MicroSource Tempest 
486 VLB-66, a runner-up for 
the Most Expandable category, 
showed some design flaws. 
Even though its performance 
and features scores were sol¬ 
id, it scored low for ease of 
use, because all three of its 
ISA slots were obstructed by 
the fan-mounted CPU that lim¬ 
ited the slots to half-length 
cards. Its documentation was 
a conglomeration of a number 
of different manuals from the 
motherboard, video board, and 
drive controller manufactur¬ 
ers. Not surprisingly, we could 
not locate a technical-support 
telephone number anywhere 
in the documentation. 


For Fast speed and room to grow. 


MOST EXPANDABLE 


Touche 5550T VLB 66 



This tower’s expansion capabilities include support for six additional drives, up to 64 MB 
of RAM, and five additional 16-bit ISA boards. The system ranked second in this category 
for performance, and proved itself particularly proficient in the Lotus 1-2-3 for Windows 
application test, which stresses CPU and memory-architecture performance. Local-bus 
video and the SCSI hard drive contributed to the system’s fast performance. (Only tower- 
case systems were considered for this category.) 


■■ 1 ■■ 




WINDOWS EASE OF 

BUS/ 

RAM (MB) 


AVAILABLE 

AVAILABLE 



CPU 

PRICE 

SPEED 

USE 

LOCAL BUS 

STD ./MAX. 

HARD DRIVE 

BAYS3K/5K 

SLOTS 

VIDEO ADAPTER 

BEST Touche 5550T VLB 66 


DX2/66 

$2799 

1.70 

Fair 

ISA/VESA 

a'64 

340-MB SCSI 

4 12 

5 

Orchid Celsius VLB 

RUNNER-UP MicroSource Tempest 486 VLB-66 

DX2/66 

$2545 

1.70 

Fair 

ISA VESA 

8/64 

213-MB IDE 

4/3 

4 

Diamond Viper VLB 

RUNNER-UP Cornell Windows NT Station 

DX2/66 

$2395 

1.60 

Fair 

ISA/VESA 

8/128 

340-MB IDE 

4/4 

5 

Diamond Viper VLB 

RUNNER-UP Amax 486 VESA max Power Station 

DX2/66 

$2699 

1.80 

Fair 

ISA/VESA 

8/128 

210-MB IDE 

1/4 

5 

Diamond Viper VLB 

RUNNER-UP AcmaVESA Tower 


DX2/66 

$2495 

1.60 

Good 

ISA/VESA 

8/128 

210-MB IDE 

4/4 

4 

ATI VLB Maeh32 

RUNNER-UP Amer. Multisystems Info Gold VLB 66 DX2/66 

$2899 

1.70 

Fair 

ISA/VESA 

16/64 

345-MB IDE 

0/4 

5 

Diamond Viper VLB 


Budget-conscious? 


LOW COST 



Micron 466VL WinStation 

This $2649 system tied with the fastest performers in our Windows low-level 
and application tests. It supports up to 64 MB of RAM and uses a local-bus im¬ 
plementation of the Weitek Power 9000-based Diamond Viper video adapter. 
You can add an additional local-bus adapter along with five 16-bit ISA expansion 
boards. On-site service is included in the system’s standard one-year warranty. 


KEY 


■ Desktop 
□ Mini-tower 


Tower 





WINDOWS EASE Of 

BUS/ 

RAM (MB) 


WARRANTY 



CPU PRICE 

CASE 

SPEED 

USE 

LOCAL BUS 

STDVMAX. 

HARD DRIVE 

(MONTHS) VIDEO ADAPTER 

BEST Micron 466VL WinStation 

DX2/66 $2649 

. 

1.90 

Excellent 

ISA/VESA 

16/64 

345-MB IDE 

12 

Diamond Viper VLB 

RUNNER-UP CompuAddC466D Desktop DX2/66 $2694 

■ 

1.90 

Good 

ISA/VESA 

8/64 

340-MB IDE 

12 

Diamond Viper VLB 

RUNNER-UP Zeos 486DX2-66 

DX2/66 $2742 

■ 

1.90 

Fair 

ISA/VESA 

8/64 

340-MB IDE 

12 

Diamond Viper VLB 

RUNNER-UP MicroSource Tempest 486 VLB-66 DX2/66 S2545 

1 

1.70 

Fair 

ISA/VESA 

8/64 

213-MB IDE 

24 

Diamond Viper VLB 

RUNNER-UP Cornell Windows NT Station DX2/66 $2395 

1 

1.60 

Fair 

ISA/VESA 

8/128 

340-MB IDE 

24 

Diamond Viper VLB 

i 

1 

£ 

i 

i 

DX2/66 $2699 

1 

1.80 

Fair 

ISA/VESA 

8/128 

210-MB IDE 

12 

Diamond Viper VLB 
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LAB REPORT: 486 SYSTEMS 


THE BEST SYSTEMS FOR 



F or Windows users who require the utmost 
in performance, we ranked the fastest 
486s that support a 32-bit data bus. These 
EISA- and Micro Channel architecture 
systems possess several advantages over sys¬ 
tems built around the 16-bit ISA bus. Foremost 
is the 32-bit path that sends data between pe¬ 
ripherals and the CPU for greater throughput on 
I/O performance. Theoretically, the EISA bus 
supports data-transfer rates of up to 32 MBps, 
while the ISA architecture is limited to a maxi¬ 
mum of 16 MBps. Moreover, EISA and Micro 
Channel architecture systems support bus-mas¬ 
tering devices; this allows peripherals to achieve 
greater data throughput by taking control of the 
expansion bus and accessing memory and other 
peripherals independently of the system’s CPU. 
These architectures also are more functional and 
easier to use than the standard AT bus because 
adapter boards are software configurable so 
there’s no messing with DIP switches or jumpers 
when setting IRQs (interrupt requests) and I/O 
addresses. This drastically reduces time spent 
troubleshooting conflicts. EISA adapter slots 
also accept ISA boards. On the downside, EISA 
and Micro Channel architecture systems cost 
considerably more than their ISA counterparts. 
EISA/Micro Channel architecture systems av¬ 
eraged $1000 more than the ISA-based units that 
we received for this review. 

Although we ranked systems for best low-cost 
status in our other applications categories, we 
were unable to provide similar rankings here. We 
found a relatively small range in prices from the 
highest to the lowest costs ($5184 and $2529, re¬ 
spectively). Instead, choose one of the runners-up 
in either Best Overall or Most Expandable cate¬ 
gories that meets your budget requirements. 

System performance was our primary criteri¬ 
on for selecting the Best Overall system in this 
application. We tested 30 EISA and one Micro 
Channel architecture system using our Windows 
benchmarks. This suite of tests includes many 
popular business applications that provide real- 
world assessments of complete system perfor¬ 
mance. It also includes low-level tests that gauge 
how well the video subsystem handles Windows 
graphics calls. In addition, we also ran our ex¬ 
clusive PLATT (Page Level Availability Time 
Test) hard disk tests, which evaluate hard disk 
subsystem performance. The composite perfor¬ 
mance score was worth 60 percent of the total 
evaluation. Each system’s features score ac¬ 
counted for 30 percent of our evaluation, and 
ease of use considerations made up the remain¬ 
ing 10 percent. 

Out of the 90 systems in this review, 31 met 


BUY A FAST 486 

in Pentium upgradability? 

Look for systems that can take full advantage of a 
Pentium CPU by offering an upgrade socket or the 
ability to put a Pentium chip on an upgrade card, along 
with memory and the secondary processor cache. 

Need multiple hard drives or a large drive? 

Purchase a SCSI drive. SCSI offers greater flexibility 
when installing drives, and SCSI drives typically 
outperform same-size IDE drives (see “32 High-Speed 
Hard Drives.’’ September BYTE). 

Need a system for multimedia? 

A number of vendors include CD-ROM drives as standard 
components with their systems. Look for SCSI-based dual-speed 
drives that are MPC-compliant, multisession, and compatible with 
the Kodak Photo CD. 

Want to give your eyes a break? 

Purchase a system with a monitor and video adapter that support 
vertical refresh rates of at least 72 Hz at resolutions of 1024 by 768 
pixels. Windows users should purchase at least a 15-inch 
noninterlaced monitor, which provides greater screen real estate than 
14-inch displays (see BYTE’s Lab Report on monitors next month). 

Want safeguards if the system fails? 

Make sure any components integrated on the motherboard (e.g., the 
hard drive controller or I/O ports) can be disabled if a system’s on¬ 
board IDE controller docs not relinquish its I/O address and IRQ 
(interrupt request) line: otherwise, your only solution would be to 
add a SCSI controller and a new drive. 

Do you need communications flexibility? 

Look for a system that has a separate PS/2-style mouse port 
or at least two serial ports. This will allow you to attach a 
mouse, as well as a serial communications device such as a 
fax/modem. 


Do you run graphical applications? 

Local-bus video accelerators can dramatically 
speed up video operations in today’s video¬ 
intensive environments such as Microsoft 
Windows, X Windows, or IBM OS/2. Make sure 
that your operating system supports your video 
adapter directly or by manufacturer-supplied drivers. 





HOWTO 


Interested 
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In Business. Everywhere. 


immediate interface with ready to run 
Windows 3.1. The pre-installed Lotus 
Organizer is always on time, and the 
User Manual is always on line. 

They move like you: less than 6.5 
lbs. and 8^~ x 1T of stylish design you 
can take everywhere, for up to nine 
hours of hard work. Plus, it fits neatly 
into your briefcase together with its uni¬ 
que Slotin™ AC mains adapter. Back 
in the office, just hook into the optional 
Quick Desk ™ and in seconds you're 
in touch with your office peripherals. 

Even the most complex corporate 
organizations are rediscovering the 
power of individuals. With the Philos 
Portables, you can give your company 
the best of individual productivity, 
from the economical Philos 11 to the 
super-productive Philos 44. Any¬ 
where you want it 


Olivetti 


PHILOS PORTABLES 
PopUptrackball™. 
Slotin™ power supply. 
Removable HDU. 

MPC business audio. 


For more 
information call 

Olivetti 

Direct 


1-800-633-9909 

In Canada call: 
1-800-387-9660, Ext.220 


Today, keeping up with the 
market means grabbing every 
opportunity on the run. That’s why, 
whatever you do, wherever you do it, 
the ideal portable PC for your job is 
in the Olivetti Philos Portables. 

They talk like you: MPC business 
audio means it's easy to add vocal notes 
to documents, or send voice mail 
messages. And you can communicate 
with the other side of the world by fax. 
modem or network using the PCMCIA 
type III slot 

They think like you: up to 32 Mb 
RAM and up to 240 Mb HDU that is 
removable for your security, all pro¬ 
pelled by the powerful 486SL or 386SL 
microchip. What's more, it can think in 
vivid color. 

They’re smart like you: the PopUp- 
trackball™ provides a simple and 
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COLORADO TAPE BACKUP 


Colorado Tape Backup 
vs. floppy disk stackup. 


May We Suggest 
The Stack on the Right. 




Ton need to protect your data * With 
today's hard disk capacities hacking up on 
floppy could take 80 t 100 t even 200 or 
more diskettes and several hours, ■ 
Colorado Memory Systems has a better way, 
Colorado Tape Backup. ■ Tour data Is 
your most valuable asset Independent 
studies show that recovering lost data can 
take as long as 42 days , costing as much as 
$98,000*. And only 6% of businesses 
survive more than two years after major 
data loss, m Colorado tape backup Is 
the easiest and most reliable way to 
protect your data , With dozens of awards 
and more recommendations by users, 
resellers, and editors than all other backup 
systems combined, nothing else stacks up to 
Colorado. ■ Explore Colorado Tape 
Backup Solutions today ■ Visit your 
dealer ot call 1-800-451-0897, extension 
727for details. ■ 


JcOLiOl 

MHVfom 


R\DO 

SY STEMS me. 



Capacities fivm 120 MB to 4 G2T 


" Source UX1." Capacity using d*ta pmpresstoiL G1993 Colorado Memory SydEnu, toe *11 [ijjfss rcspwd. 
Golnratki aotl Jumbo arc trademarks of Colcndo .Mcorny Systems loe All Other Inrrkmflrb am property d their Tespedbe mcjipinies IMU-&YTOW29? 
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our specifications for the high- 
performance Windows. With 
superior I/O performance, it is 
not surprising that five out of 
the top seven performers on the 
PLATT disk subsystem test 
were EISA bus systems teamed 
with SCSI disk controllers. 
This proved to be a potent 
combination for hard disk per¬ 
formance. EISA and Micro 
Channel architecture systems 
outperformed ISA systems on 
many of the disk-intensive sub- 


BEST 


WINDOWS HIGH PERFORMANCE 


leed the best tor 32-bit EISA? 


BEST OVERALL 


AST Premmia 4/66d 


The AST Premmia 4/66d combines above-average performance with 
excellent features. The unit contains a 256-KB secondary memory cache, 
a Western Digital IDE hard disk subsystem, and an integrated ATI Mach32 
local-bus video adapter. System RAM can expand to 128 MB, and four 
32-blt EISA expansion slots are available. Users can install three addition¬ 
al 3y?*inch drives. The system is backed by a three-year warranty that includes on-site service. System documen¬ 
tation is excellent with clear text, installation instructions, illustrations, and technical-support information. 




Windows file saves test where 



WINDOWS EASE OF 

BUS/ 

RAM (MB) 


WARRANTY 


five of the top six fastest trans¬ 


CPU PRICE CASE SPEED 

USE 

LOCAL BUS 

STD7MAJL HARD DRIVE 

(MONTHS) VIDEO ADAPTER 

actions were achieved by 

BEST AST Premmia 4/66d 

DX2/66 $3532 - 

1.80 

Excellent EISA/Prop 

8/128 

340-MB IDE 

36 

Mach 32 (integrated) 

EISA-based systems. The top 

RUNNER-UP XI466EVL Netserver 

DX2/66 $3149 ■ 

1.90 

Good 

EISA/VESA 

16/128 

345-MB SCSI 

12 

Diamond Viper VLB 

four performers on the PLATT 

RUNNER-UP Comtrade EISA 66 

DX2/66 $2995 - 

1.90 

Fair 

EISA/VESA 

8/128 

340-MB SCSI 

36 

Diamond Viper VLB 

test contained Seagate ST3390 

RUNNER-UP DECpc 466d2 MTE 

DX2/66 $3398 □ 

1.50 

Excellent EISAA/ESA 

16/64 

240-MB IDE 

36 

S3 86C924 (integrated) 

hard drives, either with a SCSI 

RUNNER-UP Everex Step VL EISA 

DX2/66 $3133 ■ 

2.00 

Fair 

EISAA/ESA 

8/256 

240-MB IDE 

24 

Diamond Viper VLB 

or IDE interface. These drives 

RUNNER-UP Micron 466VL WinServer 

DX2/66 $3249 1 

1.90 

Poor 

EISAA/ESA 

16/64 

340-MB SCSI 

12 

Diamond Viper VLB 

were winners in our Septem¬ 

RUNNER-UP Compaq Deskpro 66M Model 24MN DX2/66 $3861 ■ 

1.70 

Excellent EISA/None 

16/136 

240-MB IDE 

36 

Compaq QVision 

ber Lab Report on hard drives. 










The $3532 AST Premmia 

Want a top-performing tower? 





4/66d won top honors in this 
category with outstanding all- 
around performance attribut¬ 
able primarily to its proprietary 
local-bus implementation of the 
ATI Mach32 video chip set and 
an efficient memory architec¬ 
ture. The Premmia outclassed 
all other systems by attaining 
the top scores on the five mem¬ 
ory move tests in BYTE’s 
hardware benchmark. 

The $3149 X I466EVL Net- 
server placed a close second 
behind the Premmia with su¬ 
perior performance scores in 
all the Windows tests. Howev¬ 
er, the Premmia’s outstanding 
feature set offset its perfor¬ 
mance enough to overcome the 
Netserver. The Netserver didn’t 
possess a flash ROM upgrad¬ 
able BIOS; its 12-month war¬ 
ranty pales in comparison with 
the 36 months that AST pro¬ 
vides, and its FCC Class A rat¬ 
ing excludes it from home use. 

To qualify for Most Ex¬ 
pandable considerations, a 32- 
bit system had to have four or 
more available adapter slots, at 
least three available drive bays, 
a 200-W or greater power sup¬ 
ply, and the capacity for at least 
64 MB of system memory. The 
Netserver from X I Computer 


MOST EXPANDABLE 


X I 466EVL Netserver 



This 66-MHz 486DX2-based system tied for the highest Windows performance 
score for this category. Its large tower chassis accommodates eight additional 
drives. Four of the bays offer front exposure, so you can easily add a CD-ROM and 
tape drive. The unit's EISA expansion bus offers three 16-bit and two 32-bit avail¬ 
able slots; a VL-Bus slot is also unoccupied. System RAM expands to 128 MB, 
which is more than adequate for memory-intensive Windows applications. (Only 
tower case systems were considered for this category.) 


CPU PRICE 

BEST X1466EVL Netserver DX2/66 $3149 
RUNNER-UP DECpc 466d2 MTE DX2/66 $3398 
RUNNER-UP Micron 466VL WinServer DX2/66 $3249 
RUNNER-UP Microtech MT/EVLB 486DX2-66DX2/66 $3699 
RUNNER-UP IDS 466E2VP DX2/66 $2495 


WINDOWS EASE OF 
SPEED USE 


BUS/ 

LOCAL BUS 


RAM (MB) 

STD7MAX. HARD DRIVE 


AVAILABLE AVAILABLE 
BAYS3K/5K SLOTS VIDEO ADAPTER 


1.90 

1.50 

1.90 

1.70 

1.80 


Good EISA/VESA 

Excellent EISA/VESA 
Poor EISA/VESA 

Fair EISA/VESA 

Fair EISAA/ESA 


16/128 

16/64 

16/64 

16/64 

8/64 


345-MB SCSI 3/5 
240-MB IDE 0/3 

340- MB SCSI 0/4 

341- MB IDE 1/4 
250-MB SCSI 0/3 


Diamond Viper VLB 
S3 86C924 (integrated) 
Diamond Viper VLB 
Wizard 9000VL 
Diamond Viper VLB 


KEY 


■ Desktop 
□ Mini-tower 


Tower 


exceeded all these specifica¬ 
tions while producing Win¬ 
dows results that were 90 per¬ 
cent faster than the baseline 
Compaq Deskpro 4/33i. 

Through our testing, we 
found that just comparing sys¬ 
tem specifications on paper can 
be deceiving. For example, the 
Comtrade Electronics EISA 66, 
another close runner-up for 
Best Overall, clearly met the 
adapter slot requirement with 
five available places. However, 
three of those slots were ob¬ 
structed by the power switch 
housing and hard drive assem¬ 
bly, limiting their usefulness to 
only half- or three-quarter- 
length cards. Moreover, the 


two serial ports that are at¬ 
tached to an I/O adapter card 
blocked an additional slot. This 
slot could have been easily 
freed up by using the port holes 
on the back of the case. 

The Compaq Deskpro 66M 
reached the runner-up status 
for Best Overall thanks to its 
EISA-based QVision 1024/E 
video adapter, which is not lo¬ 
cal-bus based. Only one other 
ranked system in this round¬ 
up—the Hertz—did not incor¬ 
porate local bus, and that was 
in the Unix category where no 
video tests were performed. 
QVision’s ability to excel 
against its local-bus competi¬ 
tion in a category that places 


emphasis on video-intensive 
Windows tests is a credit to its 
design. The Compaq Deskpro 
66M achieved 70 percent faster 
Windows performance than its 
sibling, our baseline 33-MHz 
486DX Deskpro 4/33i. 


Rankings for This Application Considered: 


WINDOWS PERFORMANCE 60% 


FEATURES 30% 


EASE OF USE 10% 
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LAB REPORT: 486 SYSTEMS 


HowWe Tested 


W e tested each system under 
Windows 3.1, DOS 6.0, and 
SCO Unix 3.2.4. DOS and 
Windows performance rat¬ 
ings combined BYTE’s low-level tests 
and NSTL’s application tests. 

The BYTE DOS low-level tests eval¬ 
uate system performance by isolating 
CPU, FPU. memory, video, and hard 
disk subsystems. BYTE’s Windows low- 
level tests exercise the Windows GDI 
(Graphical Device Interface) to deter¬ 
mine how well a system executes basic 
Windows graphics tasks (e.g., drawing a 
line or executing 


FEATURES 


BitBlts). 

The NSTL ap¬ 
plication tests use 
popular business 
applications for a 
real-world repre¬ 
sentation of sys¬ 
tem performance. 
The DOS perfor¬ 
mance suite in¬ 
cludes WordPer¬ 
fect 5.1, Lotus 
1-2-3 release 2.4, 
FoxPro 2.0. and 
Autodesk Ani¬ 
mator Pro 1.0. 
The Windows 
performance 
suite consists of 
Microsoft Excel 
4.0a. Microsoft 
Word 2.0b, and 
Lotus 1-2-3 for 
Windows 1.1. 
All applications 
execute macros 
that exercise common areas of each ap¬ 
plication. For instance, the Word for Win¬ 
dows test includes many subtests that 
measure a variety of activities, including 
file I/O, search and replace functions, 
changing fonts, scrolling by page and 
line, checking the spelling, print preview, 
and print to a file. 

All Windows tests were executed in 
1024- by 768-pixel resolution with 256 
colors. The DOS tests were run in the 
standard VGA resolution (640 by 480 
pixels at 16 colors). The BYTE Win¬ 
dows low-levels ran in both modes. 

Finally, we performed our PLATT 
hard disk tests—custom benchmarks to 
measure hard disk response times (see 
“32 High-Speed Hard Drives,’’ Sep¬ 


We considered the following 

features most important for 
high-end 486 systems: 

• 32 MB or more of system 
memory capacity 

• Flash ROM upgradable BIOS 

• Available adapter slots and 
drive bays after system 
configuration 

• Hard drive capacity and 
performance 

• A display resolution of 1280 by 
1024 pixels 

• Security features such as a 
power-on password or 
keyboard lock 

• Free lifetime technical support 

• A one-year parts-and-labor 
warranty, minimum 

• Bundled software that includes 
DOS and Windows 


tember BYTE). 

For comparison, we scaled all test 
scores against a Compaq Deskpro 
4/33i, a 33-MHz 486DX system, 
whose performance equals 1.0 in our 
index. Thus, a system with a perfor¬ 
mance index of 1.5 executed our 
tests 50 percent faster than the base¬ 
line Deskpro 4/33i. We produced a 
DOS and Windows performance index 
number for each system. Higher num¬ 
bers indicate faster performance. 

Each system was also tested under 
SCO Unix 3.2.4. The test suite consist¬ 
ed of the BYTE Lab’s low-level Unix 
tests and SPECmark89. The Unix tests 
cover a spectrum of typical scientific 
and engineering tasks. Thus, the Unix 
tests evaluate each system as a work¬ 
station, not as a file server or database 
processor. Unix results are based on a 
DEC VAX 1 1/780 equaling 1.0. 

EASE OF USE 

Wc worked with each system to gauge 
how easy it is to configure and use. We 
assessed how easy it was to open up the 
system and install an adapter. We took 
off points for slots that were obstruct¬ 
ed—often by a fan or a heat sink mount¬ 
ed on the CPU. 

We also looked at several aspects of 
the documentation including did one in¬ 
tegrated manual come with the system or 
was it a collection of manuals for each of 
the system parts? Could you find what 
you needed to know? Systems that re¬ 
ceived an “excellent’’ rating missed no 
more than two of these questions, while 
“poor” systems did well in only three 
of these areas. 

Although keyboard feel is important, 
keyboard evaluation is subjective and 
thus was not part of our scoring. We 
also did not evaluate monitors for this re¬ 
port (see next month’s Lab Report for 
the best color monitors from 15 to 21 
inches). But the systems prices listed 
here are for as-tested configurations in¬ 
cluding a 14- or 15-inch, 1024- by 768- 
pixel (noninterlaced) monitor. Prices 
also include a keyboard and a mouse. 

CONFIGURATION AND 



Our testing was open to all 486-class 
systems with a 40-MHz or greater in- 


Testmg Team (clockwise from front): Alan Joch, Siva Kumar, Andre Whittle, 
Richard Fox. and Stephen Platt 

tcmal clock speed. We accepted ISA, 
EISA, and Micro Channel architecture 
buses. We requested that all systems 
have at least 8 MB of memory but no 
more than 16 MB. We also specified 
that hard drives range from 200 MB to 
350 MB. We required that the system 
contain no more than 1 MB of hard drive 
controller cache. Finally, we asked for 
each system’s best video hardware that 
had at least 1 MB of video memory and 
support for 1024- by 768-pixel resolu¬ 
tion at 256 colors. 

Systems considered for Most Ex¬ 
pandable honors had to provide at least 
four available slots for expansion cards 
and a minimum of three available drive 
bays. We also required that these sys¬ 
tems support 64 MB or more of system 
memory and have at least a 200-W pow¬ 
er supply. Best low-cost systems were 
the best performing 486s priced at $2700 
or less. 

OUR TEST TEAM 

Michael P. Connors, Contributing Editor of PC 
Digest (an NSTL publication), writes and researches 
reviews of systems and other hardware. 

Richard Fox, Senior Test Engineer/NSTL has 
spent the last two years testing high-etul PCs, 
software, and operating systems for NSTL 

Alan Joch, Senior Editor/BYTE, coordinates 
combined testing between the BYTE Lab and NSTL 

Siva Kumar, Technical Atudyst/NSTL specializes 
in hardware and network operating-systems testing. 

Anthony Lennon, Technical Editor/NSTL 
evaluates systems, notebooks, and peripherals. 

Stephen Platt, Manager of Unix 
Developnwnt/NSTL directs testing of Unix 
hardware and software, Windows NT, and network 
operating systems. 

Andre Whittle, Consultant/NSTL has participated 
in large-scale hardware evaluations for the 
Canadian government. 


The ljuh Report is an ongoing collaborative project 
between BYTE Magazine and National Software Testing 
Laboratories (NSTL). BYTE Magazine and NSTL are both 
operating units of McGraw-Hill. Inc. 
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CeQuadrat is a producer of desktop CD publishing 
software for various platforms (Windows, Windows NT, 
Macintosh and Sun). 

The first commercially available and best-selling 
Windows CD-Writer software is made by us. 

We can help you to make your own CD. 

Give us a call or write to us and ask for WinOnCD, 
MacOnCD and SunOnCD. 

CeQuadrat GmbH, DennewartstraBe 27, D-52068 Aachen, Tel +49 241 9631 100, Fax +49 241 9631 101 

Macintosh is a registered trademark of Apple Computer, Inc./ Windows is a trademark of Microsoft Corporation/ 
Photo-CD is a trademark of Kodak, IncVAII other products are trademarks of their respective holders. 
Copyright 1993 CeQuadrat GmbH, Germany. All rights reserved. 
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CeQuadrat 


Circlo 284 on Inquiry Card. 





Leading the way in display technologies, CTX 
provides you with the total monitor solutions . 

Climb aboard. 



MODEL 


Mil 

1461 

1561 

156D 

176011 

CRT/Dor PM 

1470,28 mm 

1470.28 mm 

1470.28 mm 

1570,28 (ran 

ir/o.ninn 

1770.28 nm 

Stai Frequency 

H: ID-38 KHi 

V: 50-90 Hi 

H: M-SO KHi 
1MD.9QKI 

0040 KHr 

V: 50-90 Ha 

It 3040 m 

V: 50-90 Hi 

IfcM-AOKIb 

V: 50-90 Hi 

tiiwm 

V: 50 -W Hi 

Mdx. Resolution 

102Ix7fiS/87Hi 

mwmm 


l024*763/72Ht 

1024x768/7 2 Hi 

12WxH)24/60Hr 

Oigiial CwiTral 

- 

.- 

** 

- 

Yes 

Yes 

FuN Srrwn 

- 

Y« 

Yus 

Y« 

Yes 

Yes 

Lew ftadJalian 

Mill! 

HSILRt 

IttlU 

isaiut 

15MLR 

Ybs 


Certified 

Quality 


Competitve 1-800-888-2012 

Pricing BRS 0q$) 594-8973 Considering a monitor? See your CTX dealer today. 


CTX 


Monitor Specialists 


CTX INTERNATIONAL 

2053A Irrigate Street 
Walnut, CA 91789 
909/595-6146 
Fax 909/595-6293 


CTX SOUTH 

6090-F Northbdt Pkwy 
Norcross, GA 30071 
404/729-8909 
Fax 404/729-8805 


CTX EAST 

146 Division Place 
Hackensack, Nj 07601 
201/646-0707 
Fax 201/646-1998 


CTX MIDWEST 

500 Park lilvd., Sle. 425 
Itasca, IL 60143 
708/285-0202 
Fax 708/285-0212 


CTX OEM 

1225 E f Crosby Kd., A21 
Carrollton, TX 75006 
214/416-9610 
Fax 214/245-7447 


& Copyright 1993. CTX Enternalidnal, tnc. AJl rights reserved. All brand gr prgdydt names are Irsde marks gr registered trademarks of their respective owners. 
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DOS GENERAL PURPOSE 


Performance in our DOS low- 
level and application tests was 
the key consideration for select¬ 
ing the winners and runners-up 
in this category. From the low- 
level tests, we looked for a bal¬ 
ance of fast CPU T memory, hard 
drive, and video subsystems per¬ 
formance. 

Within the DOS applications 
suite, we placed the greatest em¬ 
phasis on the WordPerfect 5.1 
and Lotus 1-2-3 release 2.4 test 
results. These tests helped us pro¬ 
duce a composite DOS perfor¬ 
mance score that was worth 60 
percent of our evaluation. 

Next, we factored in features 
scores, which represented 30 per¬ 
cent and ease-of-use rankings, 
w hich made up 10 percent of our 
evaluation. For this category, we 
only considered ISA-bus sys¬ 
tems,We excluded EISA- and 
Micro Channel-bus architectures 
that are designed for higher I/O 
perfonuance at a much higher 
cost. With the widespread use of 
local bus, ISA systems have been 
able to narrow the I/O perfor¬ 
mance gap with EISA architec¬ 
ture models. 

Nine out of the top 13 DOS 
systems used local-bus ISA, the 
remaining were local-bus EISA 
systems. When weighting tests 
for specific DOS applications, 
including CAD, we saw no sig¬ 
nificant differences from the gen¬ 
eral-purpose rankings. 

Rankings for This Application Considered: 


DOS PERFORMANCE GO \ 


FEATURES 30% 


EASE Of USE 10% 


KEY 

■ Desktop I Tower 

Q Mini-tower 


Want the best DOS performer? 


BEST OVERALL 


Gateway 2000 4DX2-66V 


This 66-MHz 486DX2-based system posted the highest performance 
jOtViy score of any system ranked in our DOS evaluations. It blazed through 

our DOS performance tests twice as fast as the baseline 33-MHz 486DX 
system. The Gateway system's speed is attributable to the system's 
ATI Ultra XLR local bus video adapter and its 256 KB of secondary 
memory cache, which makes the system well suited for memory-intensive tasks, such 
as the Lotus 1-2-3 component of our application tests. Gateway's dear documentation is detailed. A chassis 
lock protects Internal components and boot/keyboard password options help prevent unauthorized access. Sys- 
tern RAM expands to 64 MB, and the unit's sturdy tower chassis supports five additional mass-storage devices. 




m 

PRICE 

m 

DOS 

SPEED 

EASE OF 

IKE 

BUS/ 

LOCAL BUS 

RAM (MB) 
STD./MAX. 

RAM CACHE 

m 

HARD DRIVE 

WARRANTY 

(MONTHS) 

BEST Gateway 2000 4DX2-66V 

DX2/66 

12995 

■ 

2,00 

Good 

ISA/VESA 

16/64 

256/256 

34Q-MB IDE 

12 

RUNNER-UP HP Vectra 466 PC 

DX2/66 

$3531 

■ 

1,60 

Excellent 

ISA/Prop 

8/64 

256/256 

240-MB IDE 

36 

RUNNER-UP Dell OptiPtex 466/M XV 

DX2/66 

$3593 

■ 

1.80 

Excellent 

ISA/VESA 

16/64 

128/128 

320-MB IDE 

12 

RUNNER-UP DEC pc 4frGd2 LPX 

DX2/66 

$3168 

m 

1,70 

Good 

ISA/VESA 

16/64 

256/256 

240-MB IDE 

36 

RUNNER-UP IBM ValuePoint 63B4-W71 

DX2/66 

£2919 

u 

1.50 

Excellent 

ISA/VESA 

8/64 

128/256 

325-MB IDE 

12 

RUNNER-UP Touche 5550T VLB 66 

DX2/66 

£2799 

1 

1,60 

Fair 

ISA/VESA 

8/64 

256/256 

340-MB SCSI 

24 


For DOS with growth potential- 


MOST EXPANDABLE 


Touche 5550T VLB 66 



This system tied for the fastest DOS performance among the machines that qualified for 
most-expandable considerations. The efficiency of the system's memory architecture, 
which includes a 256-KB secondary memory cache, is evident in the fast performance 
logged for the Lotus 1-2-3 benchmarks. The tower chassis supports six additional drives. 
Both 1,2- and 1,44-MB floppy drives are included, and you can easily add a CD-ROM and 
a tape drive. Five 16-bft ISA expansion slots are available and up to 64 MB of RAM Is 
supported for demanding applications. An AMI SCSI and an Orchid video adapter occupy 
the 66-MHz 486DX2-based system’s two VL-Bus slots, {Only tower-case systems were 
considered for this category.) 



cut 

PRICE 

DOS 

SPEED 

EASE OF 

BSE 

BUS/ 

LOCAL BUS 

RAM (MB) 
STD/MA3L 

HARD DRIVE 

AVAILABLE BATS 

AVAILABLE 

SLOTS 

BEST Touche 5550T VLB 66 

DX2/66 

£2799 

1.60 

Fair 

ISA/VESA 

a/64 

34G-MB SCSI 

4/2 

5 

RUNNER-UP Aetna VESA Tower 

DX2/66 

£2495 

1.60 

Good 

ISA/VESA 

8/120 

210-MB IDE 

4/4 

4 

RUNNER-UP Xineiron X/LAN Tower 4D6ETE 

DX2/66 

$3985 

1.60 

Poor 

ISAVESA 

16/256 

340-MB SCSI 

2/3 

4 

RUNNER-UP Cornell Windows NT Station 

DX2/66 

$2395 

1.30 

Fair 

ISA/VESA 

a /128 

340-MBIDE 

4/4 

5 

RUNNER-UP MicroSource Tempest 486 VLB-66 DX2/66 

$2545 

1.30 

Fair 

ISA/VESA 

8/64 

213-MB IDE 

4/3 

4 


When cost counts- 


LOW COST 


IBC VESA AD System 


This $2369 tower system includes a Garde* W32 iocal-bus video adapter and a 256-KB 
secondary memory cache. System RAM expands to 32 MB (other, more expensive systems 
we tested could hold 64 MB or more). You can add one additional VL-Bus and four 16-bit ISA 
expansion boards, along with three mass-storage devices, A one-year warranty is standard; 
on-site service and extended warranties are available. 


|K. -==m 

CPU 

PRICE 

CASE 

DOS 

SPEED 

EASE OF 

IKE 

mi 

LOCAL BUS 

RAM (MB) 

mm 

RAM CACHE 

m 

HARD DRIVE 

WARRANTY 

(MONTHS! 

BEST IBC VESA AD System 

DX2/66 

$2369 

1 

1.8D 

Fair 

ISA/VESA 

8/32 

256/256 

240-MB IDE 

12 

RUNNER-UP Dyna Micro VLB Business System DX2/66 

$2195 

m 

1.70 

Fair 

ISA/VESA 

m2 

256/256 

345-MB IDE 

12 

RUNNER-UP Micron 46GVL WinStation 

DX2/66 

$2649 

m 

1.40 

Excellent 

ISA/VESA 

16/64 

256/256 

345-MB IDE 

12 

RUNNER-UP CompuAdd €466D Desktop 

DX2/66 

£2694 

m 

1,50 

Good 

ISA/VESA 

8/64 

256/256 

340-MS IDE 

12 

RUNNER-UP Aero T466VSB 

DX2/66 

£2150 

1 

1,60 

Fair 

ISA/VESA 

8/32 

256/256 

340-MB IDE 

12 

RUNNER-UP Mega Eco 4860X2/66 

DX&66 

£2289 

- 

1.60 

Fair 

iSA/Prop 

8/32 

128/256 

254-MB IDE 

12 
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Pentium Performance 


Windows Tests 


Excel 


(financial) 


Excel 


(statistics and math) 
1-2-3 for Windows 



0 50 100 150 200 250 300 350 

(transactions per minute) 


Ek«I results are processor intensiw subsets of the overall test Higher values shew faster speei 


Unix Tests 



hfc£er and FPU results are subsets of the SFECmaHiSU suite. Higher values show faster speed. 


T o see how much more power 
Pentiums offer over 486-class 
systems, we tested seven Pen¬ 
tium-based computers: the IBM 
ValuePoint P60/D, the Acer Computer 
AcerAhos 7000, ALR’s Evolution V 
Pentium, the Tangent Pentium 60VL, 
AMS’s InfoGold P60NT, and the Unisys 
PW- Advantage Plus. We divided our 
testing into tasks that challenged the 
processor directly and Lasks that tested 
the hard disk and video subsystems. 

PROCESSOR TESTS 

To compare Pentium and 486 proces¬ 
sor performance, we ran our standard 
DOS and Windows applications bench¬ 
marks.We also ran the SPECmark89 
Unix benchmarks using code written for 
486 processors and code that was opti¬ 
mized for Pentium computers. 

The DOS/Windows applications show 
performance levels for standard business 
software. The SPEC tests show how Pen¬ 
tium-tuned applications may run, 
[Editor's note: Rather than choosing 
a single 486 baseline machine for com¬ 
parison, we used the best score attained 
for each test by any of the 486s in this 
report. Pentium results are averages of 
all the Pentium systems we tested.] 

All the tested Pentium systems con¬ 
tained 16 MB of RAM except where 
noted* The Tangent and Unisys systems 
contained 340-MB hard drives; the 
others came with 520- to 540-MB drives* 
Prices include 14- or 15-inch monitors. 
The Tangent video system supports 
1600- by 1200- pixel res ol u t ion. 

Our application-test results in the 
Windows Tests bar graph indicate a 30 
percent to 120 perceni performance im¬ 
provement with Pentium systems when 
compared to a fast 486. The tests called 
out in this graph are those that make sig¬ 
nificant use of the processor, primarily 
by executing mathematical functions. 


Users who will best benefit 
from Pentium performance 
will be those using large 
spreadsheets, CAD, and other 
financial and scientific/engi¬ 
neering applications. 

The Unix results in the 
Unix Tests bar graph show 
that Unix users can expect 
similar performance im¬ 
provements* When compar¬ 
ing Pentium and 486 systems 
running 486 code, integer op¬ 
erations are 24 percent faster 
on the Pentium than on the 
486, due to the multiple 
caches and the second integer 
ALU. However, floating- 
point-intensive lasks show a 
much greater level of im¬ 
provement: They're almost 60 
percent faster on Pentiums 
than on the fastest 486s* The 
wider 64-bii bus enables the 
Pentium processor to fetch 
and store double-precision 
numbers in a single access; 
multiple caches improve in¬ 
ternal cache performance; and 
the FPU is vastly improved. 

The Unix Tests bar graph 
also shows Pentium performance after 
we recompiled SPECmark89 using 
Lianfs LP1 FORTRAN compiler and 
The Santa Cruz Operation's Advanced 
Technology Optimizing C compiler. 
Both are Pentium-aware compilers. 

integer performance on a Pentium us¬ 
ing Pentium-specific code is 44 percent 
faster than when running generic code 
on the same hardware. The average Pen¬ 
tium system using Pentium-specific code 
is 79 perceni faster than a 486 running 
generic code* Floating-point perfor¬ 
mance shows an even greater improve¬ 
ment; 81 percent faster by using re¬ 
compiled code, and 190 percent faster 
than the 486 running the older programs. 


DISK AND VIDEO 

Our disk-intensive tests showed a mixed 
bag; Sometimes Pentiums are faster, 
sometimes 486s are faster. The 486s that 
outperformed Pentiums in these tests all 
ran caching hard drive controllers. 

In benchmarks lhai emphasized low- 
level operations such as the pixel and 
BilBil tests, the system with the fastest 
video card won* Pentium-based systems 
had a decided advantage in tests of dis¬ 
play and processor performance, such 
as the Polygon tests. 

The bottom line: If your tasks arc 
data-in tensive (large database searches) 
or display-intensive (text and word pro¬ 
cessing), a Pentium system is 
probably not your best bet. In¬ 
stead, gel a 486 with the best 
graphics cards and disk subsys¬ 
tems you can buy. If your life is 
spent crunching numbers, per¬ 
haps in CAD problems, com¬ 
puter graphics, or engineering 
simulations, Pentium may be 
just the thing you need, 

—Stephen Platt 


PENTIUM PERFORMANCE 



Acer 

Acer Altos 
7000 

AMS 

InfoGold 

P0OKT 

ALR 

Evolution V 
Pentium 

Compaq 

Deskpro 

5/60M 

IBM 

ValuePoint 

P6Q/D 

Tangent 

Pentium 

60VL 

Unisys 

PW 2 

Advantage Plus 

SPECmark89 

40.1 

43.9 

46,4 

43.2 

44.5 

43,5 

43,8 

DOS 

1,7 

1,6 

2.2 

2,0 

2.2 

2.1 

1.9 

Windows 

2*5 

2,5 

2.4 

2.3 

2.5 

2.2 

2.1 

Price 

$5550' 

$5499 

$4881 

m 

$5479 

$4995 

$8801" 


Estimated street price 3 Includes 40 MB ol RAM N/A - not available. 
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A built-in spreadsheet that's compatible 
with Lotus * 1-2-3? includes sophisticated 
financial and statistical functions, 3-D 
graphs and print preview ; 


The familiar windows- 
type graphical interface 
makes the Series 3a 
incredibly easy to use. 



World times and 
a calculator that 
- remembers 
your previous 
calculations. Plus 
a built-in 
programming 
language for the 
enthusiast 


Fast r flexible database 
for any data storage —.— 
need with DTMF 
auto-dialing. 

Large screen with 
CGA-level resolution —" 
and full letter-size page 
width , plus 12 font/size 
combinations and 
zoom function in 
all applications. 


The RS232 Serial Interface and PSION link 
software let you seamlessly exchange data 
and files with your Mac ® or PC - and 
support modems, plus a full range of 
printers including PostScript? 


More power! 

Up WSUK built-in RAM 
and IMeg ROM. 

Unlimited memory 
expansion with two Solid 
State Disk memory card — 
drives. Cards are available 
in Flash or RAM formats 
from 128K to 2Meg. 


Built-in word 
processor, t compatible 
with Microsoft* 
Word, includes full 
/ Print Page Preview to 
view the layout of 
your entire document. 


Password protection 
and data encryption 
for total security 
wherever you go. 


New! VOICE RECORDING 
with a Digital Audio System - built-in 
f microphone and speaker let you record information 
for replay later t or record your own wake-up 
calls and reminders! 


The most advanced Agenda and 
Time Management System that 
compare with the biggest and 
best desktop software , 


Remarkably, the 
PSION Series 3a runs 
for months of normal 
use on two standard 
AA batteries. 


Additional plug-in software 
applications available, including 
financial, banking, spell checker, 
dictionaries, games and more . 


THE NEW PSION SERIES 3a 
WITH DIGITAL VOICE TECHNOLOGY. 

AN IDEA SO FRESH IT TALKS BACK TO YOU. 



Now, PSION adds voice recording and playback to its already advanced computer 
functionality in the new PSION Series 3a. So you can pocket the power of 
a 16-bit, multi-tasking operating system, a full palette of built-in, integrated 
applications and digital audio, too. And you can take it all with you at a price 
worth talking about-units start as low as $399. Call 
1-800-54-PSION for the dealer location nearest you. 

PSION, THE INNOVATION LEADERS IN PALMTOP COMPUTERS. 



01993. PSION. Inc. All rights reserved. PSION and ihe PSION logo are registered trademarks ol PSION, FLC We acknowledge regisiered trademarks as property ol their owners 
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NOW AVAILABLE AT; Best Buy * Burdines * Century 21 * City Cellular * Comp USA * Fry's Electronics * Good Guys * Harvard Coop 
Harvey Electronics * Impulse Stores * J&R Computer World * LA Tronics • Laptop Superstore • Lcchmere • Sears Brand Central (select locations) 
Shutterbug * Silo * Tams * The Sharper Image * The Wiz * Tops and many independents. 


Circle 140 on Inquiry Card. 
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Energy Star Systems 


A ccording to the EPA (Environ¬ 
mental Protection Agency), 
computers account for 5 percent 
of all commercial electric con¬ 
sumption today. The agency says that 
figure could reach 10 percent by the year 
2000. To combat this rising consump¬ 
tion, the EPA has developed its Energy 
Star Computer Program, which calls for 
vendors to voluntarily design systems 
that reduce power consumption. 

The EPA’s power-consumption spec¬ 
ification for computers and monitors is 
simple: The product must be capable of 
entering a low-power state of 30 W or 
less when inactive. Starting last Octo¬ 
ber, U.S. government agencies, under 
executive order, could only purchase 
products that met the Ener¬ 
gy Star standard. 

We tested power con¬ 
sumption for two systems 
that meet the Energy Star 
guidelines, the $2746 AST 
Bravo LP 4/66d Desktop 
and the $2299 486DX2-66 > 
EcoSystem from Insight. ( 

For complete power sav¬ 
ings, systems need to be 
matched with an Energy Star 
monitor, since monitors rep¬ 
resent the greatest power 
draw in a computer system. 

Although Energy Star defines power 
consumption guidelines, there isn’t a 
common method for implementing 
them. Vendors have devised their own 
power-saving techniques, so not all En¬ 
ergy Star monitors are designed to work 





with all Energy Star com¬ 
puters. 

For example, AST sells 
one of its low-emission mon¬ 
itors with the Bravo. The 
system communicates with 
the monitor through one of 
the pins in the video ca¬ 
ble. The system’s CMOS 

setup has settings for __ 

shutting down the hard ar .77. i 

disk and the system after , 
a user-definable period of 

time. When the system AST Bravo LP4/66d: S36-per-year savings, 
shuts down, it sends the 
appropriate signal to the monitor to do 
the same. As the following table shows, 
both the AST monitor and system 
achieve the Energy Star re¬ 
quired 30 W or less when in 
its low-power mode. 

To standardize the com¬ 
munications between the 
computer and monitor, the 
VESA (Video Electronics 
Standards Association) 

! devised the DPMS (Dis¬ 
play Power Manage¬ 
ment Signaling) Pro- 
— posal. This technique, 
employed by the In¬ 
sight EcoSystem, defines 
four different power management states 
and a clear methodology for the display 
controller to send signals to the display. 

The computer’s video controller talks 
to the monitor by varying the horizontal 
and vertical synchronization signals. 

We tested the Insight EcoSystem with 



-uvr 


Insight EcoSystem: S95-per-year savings. 


a DPMS-compliant IBM 
9521 -21P monitor. Once the 
proper settings were config¬ 
ured in the EcoSystem’s 
CMOS, all we had to do was 
press a simple hot key to 
shut down the system and 
the monitor. The system 
awakens at the touch of 
a key, but the monitor 
v must be physically 

s turned off and on again. 

When the monitor was 
in the low-power state 
(one step above the shutdown 
mode) it consumed 25 W of power and 
woke up instantly at the touch of a key. 

Other monitors such as FlexScan 
models from Nanao offer a third com¬ 
munication process. The monitor enters 
into its low-power mode when it senses 
a blank screen such as those typically 
activated by a screen saver. After a user- 
definable period in its low-power mode, 
the monitor will then enter its shutdown 
or lowest-power consumption mode. 

When buying Energy Star compo¬ 
nents (e.g., a system and a monitor), 
make sure that the communications tech¬ 
nique used to initiate power-saving 
modes in one component is compatible 
with that used in the other. Focus your 
decision on the monitor’s energy levels, 
since this component offers the great¬ 
est potential for power savings. Sur¬ 
prisingly, you won’t pay a premium 
price for energy-efficiency. Both of these 
Energy Star systems were below the 
average price in this Lab Report. 


POWER CONSUMPTION UNDER WINDOWS 

The AST Bravo and Insight EcoSystem meet the EPA’s specification for a 30-W or less power draw in conservation mode. The 
Compaq Deskpro represents power consumption of computers not designed for power savings. 


CONSUMPTION 


COSTS 


Full power 
(watts) 


Power conservation mode 
(watts) 


Full power 


Power conservation mode 
(watts) 


486 systems 

Computer Monitor 

Total 

Watt-hours/ 
day (total) 

Computer Monitor Total 

Watt-hours/ 
day (total) 

Per day 
(total) 

Per year 
(total) 

Per day ! 

(total) i 

Per year 
(total) 

AST Bravo LP4/66d with 

AST SVGA-LR monitor 

36 

61 

97 

2328 

30 

25 

55 

1656 

$0.35 

SI 27 

$0.25 

$91 

Insight 486DX2-66 EcoSystem with 
IBM 9521 21P monitor 

32 

110 

142 

3408 

28 

6 

34 

1680 

$0.51 

$187 

$0.25 

$92 

Comaq Deskpro 66m with 

NEC MultiSync 5FGe monitor 

68 

85 

153 

3672 

N/A 

N/A 

N/A 

N/A 

$0.55 

$201 

N/A 

N/A 


N/A = not applicable. 

Note: Full-power and conservation-mode numbers are based on BYTE/NSTL test results. Tbe following assumptions are made on usage and cost estimates: $0.15 per kilowatt- 
hour; systems and monitors are left running 24 hours a day, 365 days a year, and systems and monitors with conservation modes are in that state for 16 hours a day and are 
configured for maximum conservation. 
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audioman: 

THE EASY WAY TO BRING 
SOUND TO BUSINESS 
IS NOW EASY TO BUY. 


AudioMan, I he easy way To add 
sound to all your OLE-compatible 



Windows w 3.1 applications, is now 
available free for thirty days when 
you buy if directly from .Logitech. 
AudioMan gives □ whole new 
dimension to an*the-road pre¬ 
sentations in Freelance Graphics* 
PowerPoint* Harvard Graphics® 
and other programs, and effortlessly 
adds sound to spreadsheets (such 
as Excel and Lotus® ] -2-3®], word¬ 
processing (like AmiPro® Word for 
Windows., and WordPerfect ar| d 
E-mail [including Lotus Notes'® and 
comaiP)* There's no board to install, 
and the compact, all-in-one unit 
includes microphone, speaker, 
input and output jocks, and o pass¬ 
through parallel printer connector. 

the closest thing I've found yet 
to the perfect hum an'interface 
device for PC audio." 

(Jim Seymour,, PC Week} 


TRY AUDIOMAN FREE 
FOR 30 DAYS. 


tf you're fully satisfied,, well bill you 
$129 (plus $6 shipping and han¬ 
dling ) * If not, simply call to return it, 
no questions asked. To order, ea I 

1-B00-732-31 SO, and ask 

far offer #67. 




NOW INCLUDES NEW 

SOFTWARE UTILITIES AND 
TEXYTO SPEECH 
CAPABILITIES. 


The SensewarB'' Company 


w /0 Trademarks belong to their respective owners. Quote courtesy at PC Ifltert Ita 29, Wl 'CAandlffl residents must pay sales lax. Otter expires February 10, IWI Allow 1 -2 weeks tar UiUiltrrsenL 
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LAB REPORT: 486 SYSTEMS 


UNIX APPLICATIONS 


C omputationally intensive Unix tasks require all the 
data-processing power a CPU can muster. To find the 
best 486 systems for Unix, we combined the SPEC- 
mark89 and BYTE Unix benchmarks for insights into 
processing abilities. To gauge hard-disk subsystem perfor¬ 
mance, we used the PLATT disk drive tests developed for 
the September Lab Report on hard drives (see “32 High- 
Speed Hard Drives,” September BYTE). 

The SPEC tests consist of scientific and mathematical tasks 
such as the manipulation of large matrices and a simulation of 
a nuclear reactor. As such, these tasks are CPU-intensive and 
fast performance depends on efficient cache and memory ar¬ 
chitectures. The overall SPECmark rating is made up of two 
scores that divide the test suite into integer and floating-point 
tasks. The BYTE Unix benchmarks provide additional in¬ 
sight into the file- and pipe-based operations of subsystems. 
We developed an aggregate score based on an equal weight¬ 
ing of all these tests; this score represented 60 percent of our 
overall evaluation. 

Our features rating counted for 30 percent of our evaluation. 
For Unix, systems scored high if they supported large amounts 
of memory (a minimum of 32 MB. with 64 MB or more be¬ 
ing preferable). All but two of the systems ranked in this sec¬ 
tion supported at least 64 MB of RAM on the motherboard. 
The exceptions, which only supported 32 MB of memory, 
were both Low Cost runners-up: the Dyna Micro VL6 Busi¬ 
ness System and the Eco 486DX2/66 from Mega Computer 
Systems. The Hertz 486/d66x2Ei, a Most Expandable run¬ 
ner-up, can address the highest amount of memory—up to a 
whopping 384 MB. 

Secondary processor cache is also essential for fast Unix 
performance due to its multitasking and heavy computation¬ 
al activities. All but three of our Unix-ranked systems ac¬ 
commodated a maximum of 256 KB of processor cache. Two 
systems supported only 128 KB of RAM cache, while the 
$3532 AST Premmia was a notable exception for its ability to 
hold up to 512 KB. 

Our features scoring also considered the amount of avail¬ 
able drive bays for additional CD-ROM, tape, and hard drives. 
Ease of use made up the remaining 10 percent of our evalua¬ 
tion. We rated how easy it was to open up the system and in¬ 
stall adapter cards. We examined each system for obstructed 
slots and labels on the I/O ports. We also ranked each system’s 
documentation for comprehensiveness and organization. 

Unlike the other categories, all the systems in our test sam¬ 
ple—no matter what bus architecture—were eligible for Unix 
ranking. 

The $3398 DECpc 466d2 MTE from DEC took the top 
honors as the Best Overall Unix system thanks to a SPEC- 
mark89 of 17.80 and a score of “excellent” for ease of use. The 
$3133 Everex Step VL and the $2369 IBC VESA AD System 
also achieved a SPECmark of 17.80; however, both systems 
logged low features and ease-of-use ratings. They posted 
scores that placed them within the top 20 systems, which was 
enough to qualify the IBC as a Low Cost runner-up, but not 


KEY SYSTEMS TERMS 


Bus mastering 

A bus-mastering adapter can take control of the expansion bus and 
access memory and other peripherals independently of the system’s 
CPU. Greater data throughput can be achieved when the CPU is 
bypassed. This support can be found in EISA and Micro Channel 
architecture systems. 

DMA 

Direct memory access. Specialized circuitry in a system that allows 
devices to move information from one area of system memory to 
another without using the CPU. Like bus mastering, data can be 
moved faster through DMA than when the CPU performs the transfer. 

Four-way set associative cache 

One type of architecture for the processor cache or RAM cache. This 
configuration provides greater performance potential than the direct- 
mapped or two-way set associative RAM caches. 

Interleaved memory 

One type of system memory architecture that speeds up sequential 
memory accesses by dividing the RAM into two or more separate 
banks. Each bank holds alternating words of data. This structure 
allows the bank that is not currently being read to be updated. The 
best memory design is both paged and interleaved. 

IRQ 

Interrupt request. Designated lines that are used by the hardware to 
notify the CPU that it requires CPU processing time. 

Paged memory 

A design of system memory that speeds up memory accesses by 
dividing the RAM into two or more banks of data. Each bank holds 
alternating blocks or pages of memory. The best memory design is 
both paged and interleaved. 

PCI 

Peripheral Component Interconnect. A local-bus standard devised by 
Intel that allows the addition of up to 10 local-bus devices and 
supports concurrent CPU and bus-master operation. PCI also supports 
the 64-bit Pentium processor. PCI will grow in popularity as more 
vendors incorporate the PCI bus with their Pentium systems. See 
VL-Bus. 

Superscalar 

A technique that allows the CPU to execute more than one instruction 
simultaneously. Programs that are optimized for this design can 
produce significantly faster performance. 

UART 

The universal asynchronous receiver/transmitter that transmits and 
receives all the data during serial communications. The older UART 
designs like the 8250 and 16450 can encounter problems with high¬ 
speed communications and operations in a multitasking environment. 
The 16550 design alleviates these problems by the incorporation of a 
16-byte FIFO (first-in/first-out) buffer. 

VL-Bus 

A local-bus standard developed by the VESA (Video Electronics 
Standards Association) that allows devices to connect directly to the 
processor bus and operate at its clock speed. The VL-Bus can support 
up to three local-bus devices and is a simple extension of the 
standard ISA or EISA bus. The VL-Bus is utilized in many of today's 
high-performance 486DX2 systems. Many vendors produce VL-Bus 
adapters. See PCI. 
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354 

355 

356 

357 

358 

359 

360 

361 

362 

363 

364 

365 

Odd 

JOC 

367 

368 

369 

370 

371 

372 

373 

374 

375 

376 

377 

378 

379 

380 

381 

382 

383 

384 

385 

386 

387 

388 

389 

390 

391 

392 

393 

394 

395 

396 

397 

398 

399 

400 

401 

402 

403 

404 

405 

406 

407 

408 

409 

410 

411 

412 

413 

414 

415 

416 

417 

418 

419 

420 

421 

422 

423 

424 

425 

Inquiry 

Numbers 613-799 











613 

614 

615 

616 

617 

618 

619 

620 

621 

622 

623 

624 

625 

626 

627 

628 

629 

•330 

631 

632 

633 

634 

635 

636 

637 

638 

639 

640 

641 

642 


644 

645 

646 

647 

648 

649 

650 

651 

652 

653 

654 

655 

656 

657 

658 

659 

660 

661 

008 

003 

664 

665 

666 

667 

668 

669 

670 

671 

672 

673 

674 

675 

676 

677 

678 

679 

680 

681 

682 

683 

684 

685 

008 

687 

688 

689 

690 

691 

692 

693 

694 

695 

696 

697 

698 

600 

700 

701 

702 

703 

704 

705 

706 

707 

706 

709 

710 

711 

712 

713 

714 

715 

716 

717 

718 

719 

720 

721 

722 

723 

724 

725 

726 

727 

728 

729 

730 

731 

732 

733 

734 

735 

736 

737 

738 

739 

740 

741 

742 

743 

744 

745 

746 

747 

748 

749 

750 

751 

752 

753 

754 

755 

756 

757 

758 

760 

760 

761 

762 

763 

764 

7t!5 

766 

767 

768 

769 

770 

771 

772 

773 

774 

775 

776 

777 

778 

779 

780 

781 

708 

783 

784 

785 

786 

787 

788 

789 

790 

791 

792 

793 

794 

795 

796 

797 

798 

799 

Inquiry 

Numbers 987-1151 












987 

968 989 

990 

991 

992 

993 

994 

995 

996 

997 

998 999 1000 1001 

1002 

1003 1004 

1005 

1006 1007 

1008 

1009 

1010 

1011 

1012 

1013 1014 1015 1016 

1017 

1018 1019 

1020 

1021 

1022 

1023 

1024 

1025 

1026 

1027 

1028 1029 1030 1031 

1032 

1033 1034 

1035 

1036 1037 

1038 

1039 

1040 

1041 

1042 

1043 1044 1045 1046 

1047 

1048 1049 

1060 

1061 

1062 

1053 

1054 

1056 

1056 

1057 

1068 1059 1060 1061 

1062 

1063 1064 

1065 

1066 1067 

1068 

1069 

1070 

1071 

1072 

1073 1074 1075 1076 

1077 

1078 1079 

1080 

1081 

1062 

1083 

1064 

1085 

1066 

1087 

1068 1089 1090 1091 

1092 

1093 1094 

1095 

1096 

1097 

1098 

1099 

1100 

1101 

1102 

1103 1104 1106 1106 

1107 

1106 1109 

1110 

1111 

1112 

1113 

1114 

1115 

1116 

1117 

1118 1119 1120 1121 

1122 

1123 1124 

1125 

1126 1127 1128 

1129 

1130 

1131 

1132 

1133 1134 1135 1136 

1137 

1138 1139 

1140 

1141 

1142 

1143 

1144 

1145 

1146 

1147 

1148 1149 1150 1151 

Inquiry Numbers 1317-1481 







1317 

1318 1319 

1320 

1321 

1322 

1323 

1324 

1325 

1326 

1327 

1328 1329 1330 1331 

1332 

1333 1334 

1335 

1336 

1337 

1338 

1339 

1340 

1341 

1342 

1343 1344 1345 1346 

1347 

1348 1349 

1350 

1351 

1352 

1353 

1354 

1355 

1356 

1357 

1358 1359 1360 1361 

1362 

1363 1364 

1366 

1366 

1367 

1368 

1369 

1370 

1371 

1372 

1373 1374 1375 1376 

1377 

1378 1379 

1380 

1381 

1382 

1383 

1384 

1385 

1386 

1387 

1388 1389 1390 1391 

1392 

1393 1394 

1395 

1396 

1397 

1398 

1399 

1400 

1401 

1402 

1403 1404 1405 1406 

1407 

1408 1409 

1410 

1411 

1412 

1413 

1414 

1415 

1416 

1417 

1418 1419 1420 1421 

1422 

1423 1424 

1425 

1426 

1427 

1428 

1429 

1430 

1431 

1432 

1433 1434 1435 1436 

1437 

1438 1439 

1440 

1441 

1442 

1443 

1444 

1445 

1446 

1447 

1448 1449 1450 1451 

1452 

1453 1454 

1455 

1456 

1457 

1458 

1459 

1460 

1461 

1462 

1463 1464 1465 1466 

1467 

1468 1469 

1470 

1471 

1472 

1473 

1474 

1475 

1476 

1477 

1478 1479 1480 1481 


D. What operating systems are you 
currently using? (Check all that apply) 

12 □ POMS-DOS 15 a Unix 

13 3 DOS ♦ Windows 16a MacOS 

14 a OS/2 17 a VAXVMS 

E. For how many people do you 
influence the purchase of hardware 
or software? 

18 0 1-25 20 a 51-99 

19 a 26-50 21 □ 100 or more 


Product Category 
Information 

Circle the numbers below for 
additional information on the 
products you're interested In. 


Hardware 

Accessones/Supplies 1 

Add-in Boards 2 

Bar Coding 3 

Communications/Networking 4 
Computer Systems 5 

Data Acquisition 6 


Disks & Optical Drives 7 

Diskettes/DupHcalors 8 

Fax Boards/Machines 9 

Graphics Tablets/Mice/ 

Pen Input 10 

Keyboards 11 

LAN Hardware 12 

Laptops & Notebooks 13 

Mail Order 14 

Memory/Chips/Upgrades 15 

Miscellaneous Hardware 16 

Modems/Multiplexors 17 

Monitors & Terminals 18 


Multimedia 19 

Printers/Ptotters 20 

Programmable Hardware 21 

Scanners/OCR/Digit i 2 ers 22 

Tape Drives 23 

UPS 24 

Software 

Business 25 

CAD/CAM 26 

Communications/Networking 27 
Data Acquisition 28 

Database 29 


Educational 30 

Engineenng/Scientific 31 

Entertainment 32 

Graphics 33 

Macintosh 34 

Mail Order 35 

Mathemabcal/Stabstical 36 

Miscellaneous Software 37 

On-Line Services 38 

Operating Systems 39 

Programming Languages/ 

Tools 40 

Security 41 


Shareware 

42 

Software Duplication 

43 

Spreadsheets 

44 

Unix 

45 

Utilities 

46 

Windows 

47 

Word Processing 

48 

General 


Books/Publications 

49 

Recruitment 

50 

Miscellaneous 

51 


























YOUR DIRECT LINK CARD 



For free product information, mail your completed card 
today For quicker response, fax to 1-413-637-4343! 


See reverse side 
for card. 


C= -O :u 30 
CO 5 o m 

> 3> • > 

* B O 
<L o m 
a x 33 

? Ul O) 

E ^ m 

> i 3 

o°< 

ro O 

o m 

£S 

■ 

tn 


1. For FREE 
product 
information 
from 

individual 
advertisers, 
circle the 
corresponding 
inquiry 
numbers on 
Your Direct 
Link Card! 


2. Print Your 
Name and 
Address 

Answer questions "A" 
through J 'E" and mail 
or fax card to 
1 - 413 - 637 - 4343 . 


3. Product 
information 
will be rushed 
to you from 
the selected 
companies! 
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*you can take advantage of the knowledge and insights from 
the world's leading computer hardware and software experts... 


SAVE UP TO 


YES! I want BYTE for: 

□ 1 year for C$35.95 

(12 issues plus Bonus Annual) 

□ 2 years for C$68.95 

(24 issues plus 2 Bonus Annuals) 

□ Payment enclosed n Bill me 


with BYTE, you maximize the productivity 
of the products you already have, and... 


□ Charge my: □ Visa □ MasterCard □ American Express 
Card#_ Exp. Date . 


off the newsstand cost! 


BYTE 

*v» sr , 


Signature . 
Name _ 
Company 
Address _ 


_ Title . 


City/Code/Country _ 

Your satisfaction is GUARANTEED! Single copy C$4.50. The basic annual subscription rate is C$41.95. 
if you are dissatisfied, cancel anytime Your subscription will start in 6-8 weeks. 

for a refund on all unmailed issues. IB3D022 


YES! 


SAVE UP TO 


BYTE 



Your satisfaction is GUARANTEED! 

If you are dissatisfied, cancel anytime 
for a refund on all unmailed issues. 


Single copy C$4.50. The basic annual subscription rate is C$41.95. 
Your subscription will start in 6-8 weeks. 


IB3D022 





































* you get in-depth coverage of the systems, products, and trends of 
today - and what you can expect from the products of tomorrow. 
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sufficient for the Everex to be 
ranked. 

By design. DX2/66 systems 
cannot achieve the floating¬ 
point performance of the tra¬ 
ditional RISC-based Unix 
workstations. But many of the 
systems supply a Weitek math- 
coprocessor socket that will 
boost performance. Alterna¬ 
tively, you can bypass the 486 
and look directly to Pentium- 
based systems that offer supe¬ 
rior floating-point performance. 

The DECpc 466d2 MTE 
also met all the qualifications 
for the Most Expandable cate¬ 
gory with six available EISA 
slots (one with the VL-exten- 
sion), three free 5'/»-inch drive 
bays, and support for up to 64 
MB of memory. Its unmatched 
speed in our combined Unix 
tests, as well as its excellent fea¬ 
tures rating put the DECpc at 
the top of this category, too. No 
other system that ranked for 
Best Overall honors placed 
among the leaders in the Most 
Expandable category. 

None of our tests were exe¬ 
cuted in a graphical window¬ 
ing environment like SCO 
Open Desktop or X Windows. 
Thus, we did not address video 
performance in our rankings. 
However, users of such envi¬ 
ronments would greatly benefit 
from local-bus video acceler¬ 
ators present in most of the sys¬ 
tems we tested. Make sure your 
operating system supports the 
video adapter you purchase; 
otherwise, you might be limit¬ 
ed to operating in only stan¬ 
dard 640- by 480-pixel VGA 
resolution and not the higher 
Super VGA modes the adapter 
is capable of driving. 


Rankings for This Application Considered: 



KEY 

■ Desktop I Tower 

□ Mini-tower 


15 V T E REST 

l 

JNIX GENERAL PURPOS 

E 


Need unexcelled 486 Unix? 


BEST OVERALL 


DECpc 466d2 MTE 


The efficiency of this system’s memory architecture is evident in the 
SPECmark89 rating of 17.80, which tied the Everex for the fastest time among 
systems ranked for Unix. This test identifies systems with the best integer 
and floating-point performance. The DECpc is equipped with a Quantum IDE 
hard disk subsystem and an integrated S3 86C924 local-bus video adapter. 
DEC provides a three-year warranty that includes on-site service. 




UNIX SPEED 





SPEC 

8YTE 

EASE OF 

Buy 

RAM (MB) 

RAM CACHE 


WARRANTY 


CPU 

PRICE 

MARK89 

BENCHMARK USE 

LOCAL BUS 

STD./MAX. 

(KB) 

HARD DRIVE 

(MONTHS) 

BEST DECpc 466d2 MTE 

DX2/66 

$3398 

17.80 

2.20 

Excellent 

EISA/VESA 

16/64 

256/256 

240-MB IDE 

36 

RUNNER-UP HP Veclra 486 PC 

DX2/66 

$3531 

17.10 

2.40 

Excellent 

ISA/Prop 

8/64 

256/256 

240-MB IDE 

36 

RUNNER-UP NCR System 3333 

DX2/66 

$4290 

16.80 

1.90 

Excellent 

ISA/VESA 

16/64 

256/256 

340-MB IDE 

36 

RUNNER-UP AST Premmia 4/66d 

DX2/66 $3532 

16.90 

2.10 

Excellent 

EISA/Prop 

8/128 

256/512 

340-MB IDE 

36 

RUNNER-UP NCR System 3350 

DX2/66 

$5010 

17.40 

2.10 

Excellent 

MCA/Prop 

16/192 

128/128 

340-MB SCSI 

36 

RUNNER-UP Dell OptiPlex 466/MXV 

DX2/66 

S3593 

17.70 

2.40 

Excellent 

ISA/VESA 

16/64 

128/128 

320-MB IDE 

12 

RUNNER-UP Dell Dimension XPS466V 

DX2/66 

$3312 

17.50 

2.30 

Good 

ISA/VESA 

16/64 

256/256 

320-MB IDE 

12 

RUNNER-UP Compaq Deskpro 66M Model 240/48Q/W DX2/66 S3861 

17.40 

2.10 

Excellent 

EISA/N/A 

16/136 

256/256 

240-MB IDE 

36 


Require a tower that’s easy to upgrade? 


MOST EXPANDABLE 


DECpc 466d2 MTE 



Unmatched performance (see above) along with room to grow enables the DECpc to win 
top honors in this category. The system can handle up to 64 MB of RAM. and its tower 
chassis accommodates three additional 5y*-inch, half-height drive bays. The system also 
offers one available VL-Bus slot along with five 32-bit EISA slots; the 66-MHz 486DX2 
processor resides on a card, which makes processor upgrading easy. Excellent security 
features include keyboard and boot password options, along with a keyboard and chassis 
lock. (Only tower-case systems were considered for this category.) 


UNIX SPEED 



CPU 

PRICE 

SPEC- 

MARK89 

BYTE 

BENCHMARK 

EASE OF 

USE 

Buy 

LOCAL BUS 

RAM (MB) 
STDVMAX. 

HARD DRIVE 

AVAILABLE BAYS 

3M/5K 

AVAILABLE 

SLOTS 

BEST DECpc 466d2 MTE 

DX2/66 

$3398 

17.80 

2.20 

Excellent 

EISA/VESA 

16/64 

240-MB IDE 

0/3 

6 

RUNNER-UP Touche 5550T VLB 66 

DX2/66 

$2799 

17.50 

2.20 

Good 

ISA/VESA 

8/64 

340-MB SCSI 

4/2 

5 

RUNNER-UP Hertz 486/d66x2Ei 

DX2/66 

$5062 

17.20 

1.80 

Excellent 

EISA/None 

8/384 

340-MB SCSI 

7/2 

7 

RUNNER-UP X1466EVL Netserver 

DX2/66 

$3149 

16.80 

2.50 

Good 

EISA/VESA 

16/128 

345-MB SCSI 

3/5 

6 


Want tti< 


it Unix on a budget? 


LOW COST 


Micron 466VL WinStation 



The $2649 Micron 466VL WinStation functions well as a Unix workstation. Its 64- 
MB memory maximum is adequate for many Unix tasks, and its standard 256-KB 
secondary memory cache can eliminate many wait states on memory accesses. 
Users can install another local-bus adapter along with five 16-bit ISA expansion 
boards. On-site service is included in the standard one-year warranty. The system’s 
desktop chassis provides two additional 57*-inch half-height drive bays in the front. 


UNIX SPEED 



CPU 

PRICE 

CASE 

SPEC- BYTE 

MARK89 BENCHMARK 

EASE OF 

USE 

Buy 

LOCAL BUS 

RAM (MB) 
STD ./MAX. 

RAM CACHE 
(KB) 

HARD DRIVE 

BEST Micron 466VL WinStation 

DX2/66 

$2649 

. 

17.40 

1.90 

Excellent 

ISA/VESA 

16/64 

256/256 

345-MB IDE 

RUNNER-UP CompuAdd C466D Desktop 

DX2/66 

S2694 

■ 

17.40 

2.40 

Good 

ISA/VESA 

8/64 

256/256 

340-MB IDE 

RUNNER-UP IBC VESA AD System 

DX2/66 

$2369 

1 

17.80 

2.20 

Fair 

ISA/VESA 

8/64 

256/256 

240-MB IDE 

RUNNER-UP Zeos 486DX2-66 

DX2/66 

$2742 

■ 

16.60 

1.90 

Fair 

ISA/VESA 

8/64 

256/256 

340-MB IDE 

RUNNER-UP Mega ECO 486DX2/66 

DX2/66 

$2289 

■ 

16.90 

1.80 

Fair 

ISA/Prop 

8/32 

128/256 

254-MB IDE 

RUNNER-UP Dyna Micro VL6 Business System 

DX2/66 

$2195 

■ 

16.30 

2.10 

Fair 

ISA/VESA 

8/32 

256/256 

345-MB IDE 
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We Can 
Understand 
Why Other 
Companies 
Don’t Include 
A 3 Year 
Warranty. 


(ij We Sold Their Comp: 

In the computer business, the standard warranty is one year. As in twe 
computer and you get a free 3-year warranty! Buy one of their computes 


© 1C(itnpiM| Computer CorporalttKn, All righlJ. reserved. COMPAQ Registered LLS. Patent anti Trademark Office, •3‘i'rar limited warranty. Certain restrictions and eidusic 




ers We Wouldn't 

ionths. 365 days. 8,760 hours. Buy any Compaq 
i you could find yourself counting the minutes. 


Either.) 

COMPAQ. 


i. bitlrry pacts, peripherals and certain options are covered b; a one-year warranty. Call the Compaq Customer Support Center and select the 1‘AQFn option lor details. 


Circle 79 on Inquiry Cord, 






HONORABLE MENTIONS 


Tired of swapping disks while installing soft¬ 
ware? Gateway 2000 has solved that problem for the CD- 
ROM^equipped systems it sells. Gateway includes a CD that 
contains a great deal of software such as Microsoft Windows, 

QAPlus diagnostic utility, 
M icrosoft Multi nied i a Pack 
with sound and video sam¬ 
ples, and several other use- 
ful applications. Not only is 
this technique more conve¬ 
nient than swapping floppy 
disks but it’s also quicker. Two other vendors supplied CD- 
ROM drives, but neither included a CD. 



You can easily transfer or secure data with the 




The AST Bravo’s case is a cinch to remove. No need to 
search for a screwdriver, simply twist 
the knob on the back of the 
unit and the cover slides 
right off: No fist banging 
or wrestling is required. 

A couple of other 
system cases were 
removable without 
loosening screws, but the 
AST r s design was unparalleled. 


systems from Diamond Technologies and Logisys, which 
included removable IDE hard drives. Both systems contained 
standard internal drives and an additional hard drive 
that is easily inserted or removed from the from of 
the case. This makes an ideal configuration for 
multiple users who need to share a system, users 
that need to repeatedly transfer data between 
home and office systems, or for those that require 
their data to be secured at the end of the day. 


Dubious Achievements 


This key is essential to users who wish to install SCO Unix 3.2.4 on the Graftka 
4V2 from DTK. It was necessary to repeatedly press this key throughout the installation 
procedure For it to be successful. DTK recommended we use this tactic when we told 
them the system repeatedly locked. To avoid lockups during our DOS and Windows 
performance testing, DTK had us disable the external cache. 

We did a double-take when we looked inside the Everex Step VL. In 
order to fit into its slimline case, the system’s adapter slots must be horizontal 
Everex achieved this by converting a standard vertical bus motherboard with a 
special adapter that fit into one of the VL-Bus slots that was fitted with five 
horizontal adapter slots. So at first glance, you see both horizontal and vertical 
slots, which looks baffling. To worsen matters, it’s necessary to remove the 
power supply to get access to two of these rigged slots. This access problem 
was not unique to the Everex, other slimline designs presented the same 
obstacles to expansion. 

Say what you mean. Several systems displayed the confusing message “486 at 66MHz, Setting at 25” 
during POST. Wc wanted top performance, so we changed the CPU frequency setting to 66 MHz. But this 
resulted in extremely sluggish performance. We later found out dial this setting affects memory access and 
not the CPU —the higher the number the slower the memory access. So. we switched them back to 25 MHz. 
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From parallel 860s, to 386, 486 and Pentiums... 


NDP " Fortran Drives 



Them All! 

M icro way *s industry- Lead ing 
32-bit Fortran produces the 
highest quality numeric code and 
supports all x86 operating systems, 
processors and numeric devices* 

NDP Fortran was used to port 
industry standards Like SRAC’s 
COSMOS/M to the 486 and is 
required to use AspenTech’s ASPEN 
PLUS, IBM's GSL, and Fluid Dynamics’ 

FI DAP. The compiler uses advanced numeric optimizations 
and instruction scheduling which favor fast numerics and 
RISC devices. 


QuadPuter -860 ... 200 Megaflops 

The 200 megaflops of Micro way's QundPuteT-860 are optimally 
harnessed using NDP Fortran-860, libraries from JMSL, NAG 
and KUCiC, and the PSR Vectorizer. 


NDP Fortran, CIC++, Pascal 
and our new Fortran 90 

for the 386,486, 

Pentium, and 860 nin 
under either Extended 
DOS, OS/2, NT, UNIX 
V.3/4, SOLARIS, or 
COHERENT. 

The extended DOS 
compilers feature GREX, Microway’s proprietary device- 
independent graphics library. To run large applications on 
DOS, our VCPLbased, demand paged virtual memory is 
superior to all alternatives* We also offer DPMI support for 
the OS/2 and the Windows EOS Prompt Box. The OS/2 
compilers include support for QSjl's 32-bit graphics engine. 

Microway’s NDP Fortran 90 is a full implementation of the 
ANSI Fortran 90, which includes the entire array syntax 
notation, dynamic memory allocation, module definitions, 
and a complete library of intrinsics. Call for your free demo 
disk and white paper. 


NDP Fortran 660‘ MlCfO 

my 

Micro 

Way 


GIGACUBE ™ 

Mtcrotvay can build 
you a customised one 
gjigofiop NFS compu¬ 
tational server using 
five QuadPuters® 
running in one of our 
Indus tried grade T owers 
for under $50K* We 
also configure less 
expensive 486 work¬ 
stations. AH feature 
indus thdi grade Ameri¬ 
can power supplies 
based on Todd cores 
and /low-thro ugh 
filtered cooling* 



I f you plan to use a 386, 486, 860 or Pentium and require 
portability across operating systems, numeric speed, 
precision and superior technical support, then NDP Fortran, 
C I C++ or Pascal is the only solution. 


Microway 


To learn why more government research labs, universities and 
engineers worldwide specify "Microway" call our Technical 
Support Department* 

To enroll in our Fortran 90 Professional Training Seminar in 
Boston in January or San Jose in March, please call 508-746-7341. 

Technology You Can Count On 


Corporate Headquarters, Research Park, Box 79, Kingston, MA 02364 USA * TEL 508-746-7341 • FAX 508-746-4678 
U.K. 081-541-5466 • Germany 40-524-5096 • Greece 01-222-3511 - India 11 681 0645 * Israel 3-751-2929 
Italy 2-749-0749 • Japan 079 822 5855 • Poland 22-414115 * Portugal/Spain 1-458-2443 • Russia 095 155 0303 
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ROLL C ALL OF 4 86 SYSTEMS 


VENDOR 

MODEL 

CASE 

PRICE 

CPU 

MHZ 

LOCAL-BUS 

TYPE 

m 

WINDOWS 

UNIX 

SPECMARK89 

EASE OF STAN. IM 

USE 

Acma Computers, Inc. 

Acma EISA/VLB 

- 

$2895 

Intel 486DX2 

66 

VL-Bus 

1.54 

1.47 

1.77 

15.72 

Good 

8 12E 

Amax Engineering Corp. 

406 EtSAfKL PowerStatiOn 

1 

$2649 

Intel 486DX 

50 

VL-Bus 

1.39 

1.36 

1,67 

13.43 

Fair 

8 12E 

American Multisystems 

Info Gold E-VLB 66 

1 

$3499 

Intel 486DX2 

66 

VL-Bus 

1,30 

1,74 

2.07 

15.75 

Fair 

16 256 

Ares Micmdevelopment, Inc, 

486-66 DX2 ElSA/ISWVESA 

1 

$3395 

Intel 486DX2 

66 

VL-Bus 

1,47 

1.58 

1.67 

15.71 

Good 

16 256 

’j* AST Research, Inc. 

Premmto 4,66d 

- 

$3532 

Intel 4660X2 

m 

Proprietary 1.68 

1.73 

107 

16.82 

Excellent 

8 121 

Compaq Computer Corp. 

Deskpro 66M Model £4O/480/W 


$3061 

Intel 486DX2 

66 

None 

1,59 

170 

2.05 

17.40 

Excellent 

8 64 

Comrade Electronics 

EISA 66 

- 

$2995 

Intel 486DX2 

66 

VL-Bus 

1.14 

1,86 

2.27 

1197 

Fair 

0 12* 

Data Storage Marketing, tec, 

Daia Storage 40666 DX2 E1SAVL 

■ 

$2805 

Intel 4B6DX2 

66 

VL-Bus 

1.62 

1.60 

2.03 

16.79 

Goad 

0 12* 

Data Storage Marketing, Inc. 

Data Storage 406-66 DX2EISAVL 

- 

$2740 

Intel 4B6DX2 

66 

VL-Bus 

1.72 

1,55 

2.02 

15,31 

Good 

8 12* 

^ Digital Equipment Corp. 

DECpC 46642 MTE 

□ 

£3398 

Intel 486DX2 

66 

VL*Sus 

1.71 

1.48 

2.17 

17.82 

Excellent 

& 64 

Dura.com Computer Systems 

MiniPro 406/G6DX2E 

□ 

S3449 

Intel 486DX2 

66 

VL-Bus 

1.52 

1.40 

117 

15.57 

Fair 

16 12E 

Everex Systems, Inc. 

Evarex Step VL 

■ 

$3133 

Intel 486DX2 

66 

VL-Bus 

1.30 

1,96 

2.02 

17.82 

Fair 

8 25E 

FutureTech Systems, Inc. 

462eV 

1 

$2529 

Intel 486DX2 

66 

VL-Bus 

1.34 

1.35 

1.38 

12,92 

Fair 

8 12E 

HD Computers 

HD 480DX2-66 

1 

$3045 

Intel 486DX2 

66 

VL-Bus 

1,29 

1.77 

1.82 

16,15 

Fair 

16 25* 

Hertz Computer Corp. 

Hertz 4B6/d66x2EI 

1 

$5062 

Intel 486DX2 

66 

None 

1.49 

0,75 

1.82 

17.23 

Excellent 

S 38< 

Hi Quality Systems, Inc. 

HI 040X2^665 

Ultra Graphics Station 

s 

$2969 

Intel 486DX2 

66 

VL-Bus 

139 

1,53 

1.90 

16,86 

Good 

0 25t 

International Dam Systems, Inc. 

IDS 466E2VP 

m 

$2495 

Intel 486DX2 

66 

VL-Bus 

1,41 

1,84 

1,95 

16,31 

Fair 

S 64 

Logisys 

L-Dream 

1 

$3875 

Intel 486DX2 

66 

VL-Bus 

1.42 

1.96 

_< 

__ 4 

Poor 

8 25f 

Micro Express 

ME406-VE/66 

□ 

$2774 

Intel 486DX2 

66 

VL-Bus 

1.40 

1,68 

1,70 

14.56 

Good 

16 32 

Micron Computer 

Micron 466V L WlnServer 

1 

$3249 

Intel 486DX2 

66 

VL-Bus 

1.30 

1,05 

1,38 

16,25 

Poor 

16 64 

Micratech Computer Carp 

MT/EVLB 406DX2-66 

1 

$3699 

Intel 486DX2 

66 

VL-Bus 

1,39 

1.74 

1.68 

16.48 

Fair 

16 64 

Microway, Inc. 

Mictoway B3 4B6/66 EVL 

1 

$4995 

Intel 486DX2 

66 

VL-Bus 

1.58 

1.74 

1,72 

16,46 

Poor 

16 64 

MIS Computer Systems 

Prom is ST 

1 

$3180 

Intel 486DX2 

66 

VL-Bus 

1.57 

1.53 

1.90 

16.42 

Good 

8 64 

National Microcomputer Corp. 

NMC Universal Power System 

■ 

$3719 

Intel 486DX2 

66 

VL-Bus 

1.40 

1,56 

2.00 

15.11 

Good 

16 13! 

NCR Corp. 

System 3350 1 

■ 

$5010 

Intel 486DX2 

66 

Proprietary 1.59 

1,51 

107 

17,35 

Excellent 

16 19! 

Polywet! Computers, Inc. 

Poly 486-66EV2 

1 

$2995 

Intel 486DX2 

66 

VL-Bus 

1,34 

1.58 

2,18 

15.64 

Fair 

16 251 

Softworks Developmeni Corp. 

Citus X-$eries Deskside 

m 

$3695 

Intel 486DX2 

66 

None 

1,49 

0.99 

2.10 

17.34 

Excellent 

16 12! 

Tangent Computer 

Tangent EtSA/VL 

■ 

$3895 

Intel 486DX2 

66 

VL-Bus 

1,71 

1,76 

1.43 

17.55 

Good 

16 25! 

Uniq Technology 

Uniq FileMaker 

1 

$5104 

Intel 486DX2 

66 

None 

1,31 

1,29 

1.83 

15.43 

Poor 

16 25! 

X1 Computer Corp, 

466EVL Netserver 

1 

$3149 

Intel 486DX2 

66 

VL-Bus 

1.53 

1,94 

2.48 

16.76 

Good 

16 12! 

Xlnetran, Inc, 

X/UN Tower 4D66TE 

1 

$3985 

Intel 486DX2 

66 

VL-Bus 

1.57 

0.98 

1.82 

16.07 

Poor 

16 25£ 



Access Computer Technologies 

Access 48S-66MHZ 

1 

$2325 

Intel 486DX2 

66 

VL-Bus 

1.59 

1.46 

1.87 

15.85 

Poor 

8 

32 

Acer America Corp. 

AcerPower 486 V 

■ 

$3344 

Intel 486DX2 

66 

VL-Bus 

1.29 

1.79 

—* 


Excellent 

a 

G4 

Acma Computers, Inc. 

VESA Tower 

1 

$2495 

Intel 486DX2 

66 

VL-Bus 

1,61 

1,59 

1,73 

16.35 

Good 

s 

121 

Aero Computers 

Aero T466VSB 3 

1 

$2150 

Intel 486DX2 

65 

VL-Bus 

1.60 

1.61 

_ t 

— 

Fair 

8 

32 

Amax Engineering Corp. 

486 VESA max Power Station 

1 

$2699 

Intel 4860X2 

66 

VL-Bus 

1,30 

1,75 

1.65 

15.97 

Fair 

0 

12f 

American MulNsystems 

Into Gold VLB 66 

1 

$2899 

Intel 486DX2 

66 

VL-Bus 

1.34 

1.70 

2,02 

15.30 

Fair 

16 

64 

AST Research f Inc. 

Bravo LP 4/66d Desktop 

m 

$2746 

Intel 486DX2 

66 

VL-Bus 

1,55 

1.17 

1,93 

15.80 

Fair 

8 

64 

Ball Cornpter/Alaris 

Bell 456vC 

□ 

$1969 

IBM 486SLC2 

66 

VL-Bus 

_ 4 

_ i 

_< 


_ 4 

i ; i 

IS 

CAF Technology, Inc. 

CAP Master 737 486DX2/66 

■ 

$2295 

Intel 486DX2 

66 

VL-Bus 

1.40 

1.22 

1.88 

13,60 

Fair 

0 

32 

Comma* Technologies, Inc, 

Personal Workstation Modal #4 

■ 

$1279 

IBM 486SLC2 

56 

None 

0.93 

9.71 



Fair 

e 

72 

Compaq Computer Corp. 

Deskpro 4/661 Model 240/480/W 

■ 

$3261 

Intel 486DX2 

66 

None 

1.39 

1.53 

1.88 

15.77 

Good 

e 

32 

Compaq Computer Corp. 

ProLinea 4/50 Model 240/460/W+ 

■ 

$2667 

Intel 486DX2 

50 

Proprietary 1,24 

0.71 

1.38 

11,84 

Good 

B 

32 

CompuAdd Computer Coip. 

C466D Desktop 

m 

$2694 

Intel 486DX2 

66 

VL-Bus 

1.47 

1,93 

2,35 

17,44 

Good 

0 

64 


1 32-bit bus. Micro Channel architecture 

Can run Unix if switched to a SCSI controller and SCSI hard drive 
J Higher numbers indicate faster performance 
4 Couldn't complete tests due to unresolved hardware problems 


1 Lacked FPU to run Unix tests 
N/A e not available. 
tfffL = BYTE BEST, 


m Desktop □ Mini tower 
I Tower 
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240 

340 

340 

340 

240 

340 

345 

245 

240 

340 

240 

340 

340 

340 

340 

250 

240 

300 

340 

340 

344 

240 

340 

340 

240 

340 

330 

350 

345 

340 

340 

340 

210 

340 

210 

345 

170 

245 

250 

250 

240 

240 

340 


MANUFACTURER 


VIDEO 

ADAPTER 


MAX. RESOLUTION TOO WARRANTY 
(NONINTERLACED) RATING (MONTHS) 


PHONE 


TOLL-FREE ND. INQUIRY 
NO. 


Seagate 

ATI VLB Maeh32 

1280x1024 

A 

12 

(510)623-1212 

(BOO) 7806B88 

976 

Seagate 

Diamond Stealth 24 

1280x1024 

A 

12 

(510)651-8886 

(000) 800-6328 

977 

Maxtor 

Diamond Viper VLB 

1280x1024 

B 

12 

(408) 524-9091 

(800) 866-6615 

978 

Western Digital 

Hercules Graphite VL 

1280x1024 

B 

24 

(313) 473-0808 

(BOO) 322-3200 

979 

Western Digital 

AT) Mach32 

1024x768 

B 

36 

(714) 727-4141 

(600) 876-4278 

980 

Compaq 

Compaq QVrsion 1024/E 

1024x768 

B 

36 

(713) 370-0670 

(BOO) 345-1518 

981 

Maxtor 

Diamond Viper VLB 

1280x1024 

B 

36 

(BIB) 961-6688 

(BOO) 969-2123 

982 

Mantor 

STB Systems PowerGraph VL-24 1024x758 

B 

36 

(303) 442-4747 

(BOO) 543-6098 

983 

Maxtor 

STB Systems Horizon-VL 

1024x768 

B 

36 

(303) 442-4747 

(800) 543-6098 

984 

Quantum 

S3 8SC924 

1280x1024 

B 

36 

(508) 493-5111 

(800) 722-9332 

985 

Maxtor 

DPI WG-5Q0QVL 

1280x1024 

A 

12 

(214)518-1200 

(800)551-9000 

986 

Seagate 

Diamond Viper VLB 

1280x1024 

B 

24 

(510)496-1111 

(000)621-0806 

987 

Western Digital 

Orchid Celsius VLB 

1024x768 

B 

15 

(201)486-4414 

(800)275-4414 

988 

Maxtor 

Diamond Viper VLB 

1280x1024 

B 

12 

(408) 720-0433 

£800)347-0493 

969 

Micmpolss 

Western Digital WD90C31 

1024x768 

B 

12 

(212) 6B4-4141 

(800) 232-8737 

990 

Maxtor 

Diamond Viper VLB 

1280x1024 

a 

12 

(408)245-5836 

(800) 827-5636 

991 

Seagate 

Diamond Viper VLB 

1280x1024 

B 

12 

(714) 530-8677 

(800)777-6621 

992 

Quantum 

Diamond Viper VLB 

1280x1024 

B 

24 

(714) 693-1888 

(800)333-5679 

993 

Western Digital 

Diamond Viper VLB 

1024x768 

e 

24 

(714) 852-1400 

(800) 989-9900 

994 

Maxtor 

Diamond Viper VLB 

1280x1024 

8 

12 

(208) 465-3434 

(800)438-3343 

995 

Seagate 

Wizard 9G0GVL 

1280x1024 

B 

12 

(404) 345-6508 

(800) 342-6508 

996 

Seagate 

Diamond Stealth Pro 

1280x1024 

A 

12 

(508) 746-7341 

m 

997 

Quantum 

ATI VLB Mach32 

1024x768 

A 

12 

(408)730-9188 

(800) 733-81B8 

998 

Fujitsu 

STB Systems Pegasus VL 

1280x1024 

A 

12 

(801) 265-3700 

(800)424-2933 

999 

Maxtor 

Integrated NCR 77C22E 

1280x1024 

B 

36 

(513) 445-5000 

(800) 637-2600 

1221 

Quantum 

Orchid P9O0O VLB 

1280x1024 

B 

24 

(415)583-7222 

(800) 999-1278 

1222 

Western Digital 

Western Digital WD9GC31 

1280x1024 

B 

12 

(414)242-8800 

(800)332-3475 

1223 

Seagate 

Hercules Graphite 

1024x768 

A 

12 

(415) 342-9386 

(600) 600-6060 

1224 

Conner 

ATI Graphics Ultra 

1280x1024 

A 

12 

(510) 226-9988 

(800) 866-3656 

1225 

Seagate 

Diamond Viper VLB 

1280x1024 

A 

12 

(714) 698-0858 

(800) 432-0486 

1226 

Maxtor 

Color Designer Tseng ET400Q 

1200x1024 

B 

36 

(408) 727-5509 

(800)345-4415 

1227 

Maxtor 

Diamond Stealth 24 

1024x768 

B 

12 

(408) 247-4444 

m 

1220 

Maxtor 

Diamond Viper VLB 

1280x1024 

8 

12 

(408)432-6200 

(000) 733-2237 

1229 

Conner 

ATI VLB Mach32 

1280x1024 

8 

12 

(510)623-1212 

(800)786-6888 

1230 

Western Digital 

Diamond Stealth Pro 

1280x1024 

B 

12 

(212) 971-0285 

(BOO) 232-1050 

1231 

Conner 

Diamond Viper VLB 

1280x1024 

B 

12 

(510) 651-8866 

(800) 800-6328 

1232 

Maxtor 

Diamond Viper VLB 

1280x1024 

Pending 

t2 

(408) 524-9091 

(800) 883-6615 

1233 

Western Digital 

AT Mach32 

1024x768 

a 

12 

(714) 727-4141 

(800) B76-4278 

1234 

Quantum 

Cimus Logic SVGA24 

1024x768 

B 

12 

(HI 8) 909-3501 

(800) 542-2355 

1235 

Maxtor 

Cirrus Logic GD5426 

1024x768 

B 

12 

(BIS) 369-3690 

m 

1236 

Conner 

Western Digital WD90C31 

1260x1024 

B 

12 

(408) 43S-5000 

(800) 526-6629 

1237 

Conner 

Compaq QVision 

1024x768 

B 

36 

(713) 370-0670 

(800) 345-1518 

1236 

Compaq 

Tseng ET4M0.W32 

1024x763 

B 

36 

(713)3706670 

(800) 345-1518 

1239 

Western Digital 

Diamond Viper VLB 

1280x1024 

B 

12 

(512)2501469 

(800)627-1967 

1240 
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ROLL CALL OF 480 SYSTEMS 


PERFORMANCE INDEX 1 _ RAM (MB) 


VENDOR 

MODEL 

CASE 

PRICE 

CPU 

MHZ 

LOCAL-BUS 

TYPE 

DOS 

WINDOWS 

UNIX 

SPECMARK89 EASE OF 

USE 

STAN. MAX. 

Computer Technology Link Corp. Kim 486DX2-66 

1 

$2159 

Intel 486DX2 

66 

VL-Bus 

1.43 

1.43 

1.68 

13.64 

Poor 

8 

32 

Computers by Malone 

CBM 466 VL 

1 

S2399 

Intel 486DX2 

66 

VL-Bus 

1.15 

1.41 

1.48 

12.55 

Good 

8 

32 

Cornell Computer Systems Corp. Windows NT Station 

1 

S2395 

Intel 486DX2 

66 

VL-Bus 

128 

1.57 

1.90 

13.87 

Fair 

8 

128 

Data Storage Marketing, Inc. 

Data Storage 486-50ISAVL 

■ 

$2605 

Intel 486DX2 

50 

VL-Bus 

1.42 

1.34 

1.95 

13.56 

Excellent 

8 

32 

Data Storage Marketing, Inc. 

Data Storage 486-50 DX2 ISAVL 

■ 

$2290 

Intel 486DX2 

50 

VL-Bus 

0.64 

1.19 

1.75 

13.19 

Excellent 

8 

32 

Data Storage Marketing, Inc. 

Data Storage 486-66 DX2 ISAVL 

■ 

$2705 

Intel 486DX2 

66 

VL-Bus 

1.59 

1.63 

2.18 

16.36 

Good 

8 

32 

Data Storage Marketing 

Data Storage 486-66 DX2 ISAVL 

■ 

$2390 

Intel 486DX2 

66 

VL-Bus 

1.67 

1.47 

2.08 

16.25 

Good 

8 

32 

^ Dell Computer Corp. 

Dell Dimension XPS466V 

■ 

$3312 

Intel 486DX2 

66 

VL-Bus 

1.43 

1.88 

2.33 

17.53 

Good 

16 

64 

Dell Computer Corp. 

Dell OptiPlex 466/MXV 

■ 

$3593 

Intel 486DX2 

66 

VL-Bus 

1.78 

1.71 

2.42 

17.70 

Excellent 

16 

64 

Destiny Computers 

IBM 486 SLC2-25/50 

■ 

$1695 

IBM 486SLC2 

50 

None 

0.80 

0.54 

_S 

_S 

Fair 

8 

16 

Destiny Computers 

IBM 486 SLC2-33/66 

■ 

$1845 

IBM 486SLC2 

66 

None 

1.15 

0.75 


_i 

Fair 

8 

16 

Destiny Computers 

IBM 486 SLC2-40/80 

■ 

$1995 

IBM 486SLC2 

80 

None 

1.31 

0.91 


_» 

Fair 

8 

16 

Diamond Technologies 

DT 486DX2-50 EVL 

1 

$2099 

Intel 486DX2 

50 

VL-Bus 

121 

127 

1.67 

12.53 

Fair 

8 

128 

Digital Equipment Corp. 

DECpc 450d LPV2 

■ 

$2268 

Intel 486DX2 

50 

Proprietary 1.37 

127 

1.77 

13.48 

Good 

4 

64 

Digital Equipment Corp. 

DECpc 466d2 LPX 

■ 

$3168 

Intel 486DX2 

66 

VL-Bus 

1.65 

1.51 

2.07 

1727 

Good 

4 

64 

DTK Computer, Inc 

Grafika 4V2 

■ 

$2695 

Intel 486DX2 

66 

VL-Bus 

1.06 

0.90 

1.70 

15.01 

Poor 

8 

64 

Duracom Computer Systems 

DeskSaver 48&66DX2V 

■ 

$3099 

Intel 486DX2 

66 

VL-Bus 

1.50 

1.41 

1.65 

13.93 

Fair 

16 

32 

Dyna Micro 

Dyna Micro VL6 Business System 

■ 

$2195 

Intel 486DX2 

66 

VL-Bus 

1.74 

1.49 

2.13 

16.28 

Fair 

8 

32 

Everex Systems, Inc. 

Everex Step VL 

■ 

$3006 

Intel 486DX2 

66 

VL-Bus 

125 

1.44 

1.52 

11.99 

Fair 

8 

32 

Gateway 2000 

4DX2-66V 

■ 

$2995 

Intel 486DX2 

66 

VL-Bus 

2.01 

1.95 

2.32 

17.48 

Good 

16 

64 

HD Computers 

HD 486DX2-66 

1 

$2745 

Intel 486DX2 

66 

VL-Bus 

122 

1.55 

1.62 

13.27 

Fair 

16 

32 

Hewlett-Packard Co. 

Vectra 486 PC 

■ 

$3531 

Intel 486DX2 

66 

Propnetary 1.64 

1.69 

2.38 

17.06 

Excellent 

8 

64 

IBM Corp. 

ValuePoint 6384-W71 

■ 

$2919 

Intel 486DX2 

66 

VL-Bus 

1.54 

1.56 

1.73 

13.57 

Excellent 

8 

64 

Insight 

Insight 486DX2-66 EcoSystem 

■ 

$2299 

Intel 486DX2 

66 

Proprietary 1.05 

0.67 

1.43 

9.32 

Good 

8 

32 

Insight 

Insight 486DX2-66 VLB 

1 

$2699 

Intel 486DX2 

66 

VL-Bus 

1.34 

1.79 

1.90 

16.13 

Fair 

8 

32 

Integrated Business Computers 

IBC VESA AD System 

1 

$2369 

Intel 486DX2 

66 

VL-Bus 

1.76 

1.65 

2.17 

17.81 

Fair 

8 

32 

Liberty Research 

Montana Big Horn 

■ 

$2999 

Intel 486DX2 

66 

VL-Bus 

1.73 

1.05 

1.97 

17.54 

Fair 

16 

64 

Mega Computer Systems Corp. 

Eco 486DX2/66 

■ 

$2289 

Intel 486DX2 

66 

Proprietary 1.63 

1.04 

1.78 

16.88 

Fair 

8 

32 

Mega Computer Systems Corp. 

Impact 486DX2/66 

■ 

$2095 

Intel 486DX2 

66 

VL-Bus 

1.49 

1.18 

1.60 

13.68 

Fair 

8 

32 

Micro Express 

MicroFlex-VL/S 

□ 

$2274 

Cyrix 486S 

40 

VL-Bus 

0.96 

1.00 


—i 

Good 

16 

32 

Micron Computer 

Micron 466VL WinStation 

- 

$2649 

Intel 486DX2 

66 

VL-Bus 

1.39 

1.89 

1.93 

1727 

Excellent 

16 

64 

MicroSource 

Tempest 486 VLB-66 

1 

$2545 

Intel 486DX2 

66 

VL-Bus 

1.33 

1.70 

1.58 

14.59 

Fair 

8 

64 

MIS Computer Systems 

Promis SL 

- 

$2370 

Intel 486DX2 

66 

VL-Bus 

1.61 

1.51 

2.20 

16.96 

Fair 

8 

64 

Mitsuba Corp. 

MIT 486 PRO-66 

□ 

$2895 

Intel 486DX2 

66 

VL-Bus 

1.54 

1.40 

1.72 

13.38 

Poor 

8 

32 

National Microcomputer Corp. 

NMC Universal VL 

Bus Pro System 

■ 

$2349 

Intel 486DX2 

66 

VL-Bus 

1.55 

1.55 

1.77 

15.05 

Fair 

8 

37 

NCR Corp. 

System 3333 

□ 

$4290 

Intel 486DX2 

66 

VL-Bus 

1.40 

1.83 

1.87 

16.75 

Excellent 

16 

64 

Olivetti North America 

M6-460 Suprema 

- 

$3315 

Intel 486DX2 

66 

Proprietary 1.71 

1.63 

1.97 

17.12 

Fair 

8 

100 

PKI (Pao Ku International) 

PKI66MHZ VLB 

□ 

$2229 

Intel 486DX2 

66 

VL-Bus 

1.60 

1.32 

1.87 

16 

Poor 

8 

32 

SAI Systems Laboratories 

SAI 486 V/P 

0 

$1995 

Intel 486DX2 

66 

VL-Bus 

1.54 

1.24 

1.65 

13.98 

Poor 

8 

32 

Samsung Electronics America 

Samsung SD 966V 

- 

$2199 

Intel 486DX2 

66 

VL-Bus 

1.36 

1.13 

1.57 

13.95 

Good 

8 

32 

Swan Technologies, Inc. 

Swan 486DX2-66 Direct 

Bus Cygnet 

■ 

$2798 

Intel 486DX2 

66 

VL-Bus 

1.50 

1.53 

2.22 

14.01 

Good 

16 

64 

Top Data. Inc. 

Top Data 486 DLC 40 VLB 

1 

$1499 

Cyrix 486DLC 

40 

VL-Bus 

0.96 

0.76 

— 4 

— 4 

Fair 

8 

32 

Touch6 Micro Technologies, Inc. 

5550T VLB 66 

1 

$2799 

Intel 486DX2 

66 

VL-Bus 

1.63 

1.68 

2.15 

17.54 

Fair 

8 

64 

Unitek Technology, Inc. 

UT-486DX2 66LB 

■ 

$2340 

Intel 486DX2 

66 

VL-Bus 

1.30 

1.37 

1.75 

12.96 

Poor 

8 

32 

Xinetron, Inc. 

SunMate 

- 

$2410 

Intel 486DX2 

66 

VL-Bus 

1.45 

0.82 

1.53 

13.02 

Fair 

16 

64 

Zeos International, Ltd. 

486DX2-66 

■ 

$2742 

Intel 486DX2 

66 

VL-Bus 

1.42 

1.89 

1.92 

16.56 

Fair 

8 

64 


5 Higher numbers indicate taster performance 1 Lacked FPU to run Unix tests = BYTE BEST. I Tower 

‘ Couldn’t complete tests due to unresolved hardware problems N/A = not available. ■ Desktop □ Mini-tower 
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VIDEO MAX. RESOLUTION FCC WARRANTY 


MANUFACTURER 

ADAPTER 

(NONINTERLACED) 

RATING 

[MONTHS) 

PHONE 

TOLL FREE NO 

INQUIRY 

NO. 

Western Digital 

Premier 928 

1280x1024 

B 

12 

(503) 646-3733 

(600) 642-3087 

1241 

Western Digital 

Diamond Viper VLB 

1280x1024 

Pending 

24 

(402) 333-6783 

(BOD) 842-0906 

1242 

Seagate 

Diamond Viper VLB 

1280x1024 

B 

24 

(909) 594-5646 

(800) 866-7200 

1243 

Maxtor 

STB Systems PowerGraph VL-24 1024*763 

a 

36 

(303) 442-4747 

(BOO) 543-609B 

1244 

Maxtor 

STB Systems Horizon-VI 

1024x768 

B 

36 

(303) 442 4747 

(800) 543-6098 

1245 

Maxtor 

STB Systems PowerGraph VL-24 T 024*768 

B 

36 

(303) 442-4747 

(800)543-6096 

1246 

Maxtor 

STB Systems Horizon-VI 

1024x768 

B 

36 

(303) 442-4747 

(800)543-6098 

1247 

Western Digital 

Diamond Viper VLB 

1280x1024 

B 

12 

(512) 338-4400 

(800) 289-3355 

1243 

Western Digital 

Tseng ET40E30W32 

1024x768 

a 

12 

(512) 338-4400 

(800) 289-3355 

1249 

Conner 

Western Digital WD3QC31 

1024x768 

B 

36 

(510) 783-2727 

(800)337-8469 

1250 

Conner 

Western Digital WD90C31 

1024x768 

B 

36 

(510)783-2727 

(300) 337-8469 

1251 

Conner 

Western Digital WD90C31 

1024x763 

Pending 

12 

(510) 733-2727 

(800) 337-8469 

1252 

Conner 

Orchid Celsius VLB 

1280x1024 

B 

15 

(714) 533-9910 

(300) 989-7253 

1253 

Quantum 

S3 86C8Q5 

1024x768 

B 

36 

(508)493-5111 

(800) 722-9832 

1254 

Quantum 

S3 86C805 

1280x1024 

B 

36 

(508) 493-5111 

(800) 722-9332 

1255 

Maxtor 

ATI VLB Mach32 

1280x1024 

B 

12 

(616)810-8880 

(800)289-2885 

1256 

Western Digital 

ATI VLB Mach32 

1024x766 

B 

12 

(214)518-1200 

(800) 551-9000 

1257 

Maxtor 

Genoa Systems Windows VGA 24 1024x766 

B 

12 

(406) 943-0100 

(300) 336-3962 

1253 

Seagate 

Diamond Viper VLB 

1280x1024 

B 

24 

(510) 498-1111 

(800) 821-0806 

1259 

Western Digital 

AH Ullra XLR 

1280x1024 

8 

12 

(605) 232-2000 

(600) 846-2000 

1360 

Maxtor 

Diamond Viper VLB 

1280x1024 

B 

12 

(408) 720D493 

(800) 347-0493 

1261 

Quantum 

S3 86C923 

1280x1024 

B 

36 

m 

(800) 752-0300 

1262 

Western Digital 

S3 S6G8Q5 

1280x1024 

B 

12 

(914)766-1900 

(800) 426-2968 

1263 

Western Digital 

Cirrus Logic GD5424 

1024x768 

B 

12 

(602) 902-1175 

(800)927-7848 

1264 

Maxtor 

Diamond Viper VLB 

1280x1024 

B 

12 

(602) 902-1176 

(800)927-7848 

1265 

Quantum 

Cardex W32 

1024x768 

B 

12 

(813) 832*9007 

(800) 463-5347 

1266 

Western Digital 

Headland Technology HT-340 

1280x1024 

A 

12 

(406)771-7736 

(800)424-7736 

1267 

Conner 

Cirrus Logic GD5426 

1280x1024 

B 

12 

(619)487-8886 

(800)487-6628 

1263 

Conner 

Cirrus Logic VL34 

1280x1024 

A 

12 

(619) 487-8388 

(800) 487-6628 

1269 

Western Digital 

Diamond Viper VLB 

1024x768 

B 

24 

(714) 352-1400 

(800) 989-9900 

1270 

Maxtor 

Diamond Viper VLB 

1280x1024 

B 

12 

(208) 465-3434 

(800) 438-3343 

1105 

Western Digital 

Diamond Viper VLB 

1260x1024 

B 

24 

(818) 856-5161 

(800) 848-5161 

1106 

Quantum 

S3 8GC805 

1024x768 

A 

12 

(403) 730-9138 

(800) 733-9188 

1107 

Conner 

ATI VLB Mach32 

1260x1024 

B 

24 

(909) 392-2000 

(800)648-7822 

1108 

Western Digital 

Actix Graphics Engine 32 

1260x1024 

B 

12 

(801) 265-3700 

(800)424-2983 

1109 

Maxtor 

Diamond Viper VLB 

1280x1024 

B 

36 

(513)445-5000 

(800) 637-2600 

1110 

Conner 

Mach32 

1024x768 

B 

12 

(509) 927-5600 

(800) 633-9909 

1111 

Maxtor 

Cirrus Logic 5426VL 

1280x1024 

B 

12 

(706) 369-5199 

(800) 676-9632 

1112 

Western Digital 

Cirrus logic GD5426 

1280x1024 

B 

12 

(203) 929-0790 

(300) 331-0488 

1113 

Samsung 

Cirrus Logic GD5426 

1024x763 

B 

12 

(201)229-4000 

(800) 446-0262 

1114 

Seagate 

ET40QOM/32 

1230x1024 

B 

12 

(314)238-1820 

(800) 468-9044 

1115 

Seagate 

Cirrus Logic 5426 

1024x768 

B 

12 

(408) 734-9100 

(800) 886-3318 

1116 

Maxtor 

Orchid Celsius VLB 

1280x1024 

B 

24 

(815)439-9000 

N/A 

1117 

Western Digital 

Diamond Stealth PRO 

1280x1024 

B 

12 

(909)930-5700 

(800) 944-5650 

1118 

Maxtor 

Color Designer Tseng ET400Q 

1280x1024 

B 

36 

(408) 727-5509 

(800) 345-4415 

1119 

Western Digital 

Diamond Viper VLB 

1230x1024 

B 

12 

(612) 633-4591 

(BOO) 554*5226 

1120 
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Like backing up your critical data. To keep your PC system running on schedule, 
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Hands On 


Under the Hood 


Optimal Character Recognition 

An inside look at iiow optical character recognition works 


PETER WAYNER 

Reading is something we lake for grant¬ 
ed. In fact, as you read this sentence, 
you’re probably not even cognizant of 

-1 the work your hrain is doing to convert 

the ink-mark patterns into thoughts. Computers, how¬ 
ever, stilt struggle with this most basic of tasks. 

Programmers have been working on OCR (optical 
character recognition) for many years now. Bui while 
the state of the art has advanced to a point where many 
systems can be quite reliable when they deal with clean, 
crisp text, computers are still far from offering the same 
flawless perfection to OCR that they apply to, say, arith¬ 
metic calculations. 

Most OCR systems begin with a bit-mapped image 
that arrives via a fax modem or a scanner. The first step 
in the OCR process is to break the page into blocks of text 
based on typographical features such as right and left 
justification. These blocks are decomposed into the in¬ 
dividual ink marks that often correspond to 
letters. The recognition algorithm makes its 
best guess as to what the ink marks mean, 
and then the page is reconstructed in the 
proper format. 

The best OCR systems can achieve ac¬ 
curacy rates of above 99 percent for clean 
images composed of ordinary fonts. Al¬ 
though this number seems almost perfect, 
the error level is frustrating because there 
are approximately 1500 characters on a stan¬ 
dard manuscript page. Thus, even a 99.9 
percent success rate still generates one or 
two errors per page, requiring a human to 
proofread die results to ensure perfection. 

The real world, though, is often far from 
perfect, and accuracy rates for less-than-op¬ 
timal text are often unacceptable for most 
applications. Dirty images are a major prob¬ 
lem, because even small spots can obscure 
crucial parts of a letter or convert a c into an 
o. If a document has been photocopied re¬ 
peatedly, the letters may be thinned to die 
point of breaking, or they may be fattened 
until they bleed together. Either of these ef¬ 
fects can cause errors, because many OCR systems con¬ 
sider each connected black mark to be a single character. 
Also, a misaligned page creates slightly distorted character 
images that can confuse the recognition software. 

Even when images are clean, certain typefaces can 
cause difficulties. Strange or decorative typefaces can 
cause problems because they stretch the letters into dif¬ 


ferent forms for artistic effect. But even normal typefaces 
can have surprising variations—even among typefaces 
of the same name. The Times characters produced by a 
Hewlett-Packard DeskJet printer are different from the 
Times characters that come from an Apple LaserWriter, 
Developing algorithms that can still recognize char¬ 
acters despite these problems is a difficult challenge. 
Software engineers must balance the need for flexibility 
against the demand for accuracy. If the software isn't 
flexible enough, it will break when it encounters slight¬ 
ly different typeface variations. On the other hand, too 
much flexibility can also cause errors. The difference 
between a lowercase h and a lowercase h is not very 
great, and a loo-flexible algorithm may confuse ihe two. 

Reconstructing a Page 

OCR software generally works on a large hit-mapped 
image of a page from a scanner. Standard-grade Images 
are typically scanned at 300 by 300 pixels per inch. An 
image the size of an 8 l fi- by 11-inch piece of paper at 


diis resolution requires 1.2 MB of storage. 

Finer-resolulion images are possible with more ex¬ 
pensive scanners, but they're often impractical for general 
applications because of the images' huge storage de¬ 
mands, Furthermore, upping the resolution of the scanner 
does no good if die original page's quality is poor. Coars- 
er-resolution images often conic from lax machines that 
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Under the Hood 


OCR Using Templates 



Several typefaces broken up into tO- by f (bpixel grids for recognition. 


send only 200 by 100 pixels per inch in standard mode and 200 
by 200 pixels per inch in fine mode. These images are further 
blurred and degraded by the fax process itself. Many OCR soft¬ 
ware manufacturers attempt to handle this aH-too-common situ¬ 
ation by offering special software for fax images. 

Each of the best OCR packages on the market claims to do 
"'document recognition," because all these packages are able to 
construct a file that contains all the formatting information con¬ 
tained on the page. This process can be complicated, and many 
software developers use many different proprietary tricks. 

Some examples from applications illustrate the complexity of 
this task. ExperVision's page-analysis routines begin at the bot¬ 
tom of the page after it is broken into its smallest connected ink 
marks. These marks are grouped into words, and the words are 
grouped into lines. This process depends on an accurate assess¬ 
ment of the page's orientation. ExperVisionVs algorithm is able to 
determine this to a precision of less than half a degree. (Some 
quick calculations should make it obvious that this type of accu¬ 
racy is necessary because the lines of text arc so long [approxi¬ 
mately 200 mmj and so thin [approximately 3 to 5 mmj.) 

These lines can be aggregated into paragraphs by grouping 
those lines with similar justification, length, typeface, spacing, and 
typography. ExperVision’s software also uses lines, boxes, dif¬ 
ferent gray-scaled backgrounds, and graphics to delineate the 
paragraphs. 

The final step of the document-recognition process is to deter¬ 
mine the order of the paragraphs on the page. This is easy to do 
with a one-column manuscript, but the process becomes tricky 
when the document is a page from a magazine laid out with brio 
and verve. The algorithms start with the upper-leftmost block and 
move downward, marking each block along the way. When the 
bottom of the page is reached, the program moves to the page 
top and looks for another column. Inset quotes or tables can be a 


problem for these algorithms, and most software allows the user 
to edit the order of the paragraphs if the algorithms make a mistake. 

Distinguishing between graphics and text is another problem 
that demands its own algorithm. Most software uses the statisti¬ 
cal differences between text (black and white with a regular 
rhythm) and graphics (multiscaled with no regular pattern be¬ 
tween dark and light). One simple algorithm used to do this looks 
at the percentage of completely dark pixels that are within 2 
pixels of a completely light pixel. Most dark pixels in text tall into 
this category . 

Caere's OmniPage system uses a similar technique to filter 
out gray-level backgrounds that are often used to highlight or 
differentiate different words or text blocks. This system, called 
AnyPage, adjusts the threshold for background gray on a local 
basis when the software receives a gray-leveled image from a 
gray-level scanner. The system lums the image into a binary im¬ 
age for processing by converting all values below the threshold 
to white and all those above it to black. 

Choosing a single threshold for an entire page is often prob¬ 
lematic. A high threshold might remove the gray in a text box 
correctly, but it will also thin all the characters on a white back¬ 
ground. Why? Because the pixels on the edge of an ink mark 
will often be an average of dark from the character and light 
from the background. In these cases, the lowest possible thresh¬ 
old ensures that no extra detail will be lost through unaccept¬ 
able thinning. 

Delecting tables is also necessary if the software is going to 
read, say, an annual report. ExperVision's software recognizes 
tables by looking for several thin columns that are aligned with 
each other. In many cases, the columns are either centered or 
right-justified and filled with numbers. Recognizing this cor¬ 
rectly allows the software to place the table in the proper tab- 
delimited format so that you don't need to edit the final text out¬ 
put with a word processor. 

Crossing Your Eyes and to Dote on the Ts 

With page reconstruction done, the ink marks are then convert¬ 
ed into characters. There arc many different approaches to rec¬ 
ognizing characters, but many of them fall into two main camps; 
template-based methods and feature-based methods. Template 
methods maintain a collection of sample letters and identify an ink 
mark in question by finding the closest-matching template. Fea¬ 
ture methods try to break an ink mark into a collection of ^fea¬ 
tures” by identifying where strokes join and curve significantly. 

The classic template solutions compare each letter to a col¬ 
lection of models representing all possible letters in all possible 
fonts. These systems usually begin by constructing a matrix rep¬ 
resentation of an ink mark. ExperVision’s system, for instance, 
uses a 10- by 10-pixel mask superimposed on the ink mark. 

If the ink mark is small—perhaps the result of small, 6-point 
text—then it may take up only 4 by 7 pixels in the image. Large, 
64-point typefaces, on the other hand, may measure several 
hundred pixels in either direction. In either case, the software 
divides the ink mark into 10 equal vertical and horizontal sections 
and determines whether the ink mark lying under each of the 
100 mask pixels is generally filled or unfilled. 

The character models, or templates, are constructed with the 
same 10-by-J0 matrices, but with ideal versions of the different 
characters (see the figure above). The software recognizes a blob 
by looking for the template with the closest match. 

The methods for comparison can vary. The simplest one is to 
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Don’t get the wrong impression 



Claude Monet, Grainstacks (End of Summer), 1891, Arthur M. Wood in memory of Pauline Palmer Wood, photograph ©1993 The Art Institute of Chicago 


Trying to find the facts about all of the different copy 
protection locks on the market can be as confusing as 
finding a needle in a haystack. 

You may think all copy protection systems are the 
same, but the fact is that the Hardlock™ system is 
outstanding in its Field. 

Hardlock works better than the others in securing your 
applications against unauthorized use because it is the 
only lock that uses a programmable algorithm, far more 
complex to decode than simply reading the contents of 
a memory chip. Hardlock also features selectable anti- 
debugging and reverse engineering protection as well 
as protection against hardware emulators, which no 
other lock has. 


Security. Quality. Technology. 
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more about how 
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count the number of pixels that are different from the template. 
The smallest number is the closest match. Although this seems 
straightforward, it is prone to error if the typefaces are not exact 
matches. In such cases, the outline of the ink blob and the type¬ 
face will not match, no matter how good the image is. 

There are bound to be pixels that disagree. This can cause in¬ 
terpretation problems where, for instance, the template for a low¬ 
ercase h may be a better match for the printed lowercase b. The 
number of different pixels between typefaces could be greater than 
the small number of open pixels at the bottom of the h. 

For this reason, most systems have templates created for dif¬ 
ferent typefaces. After several words, the software determines 
the most-used typeface and looks for matches with this typeface 
only. In some cases, the software uses actual pans of the digitized 
image to define a new font This can dramatically improve OCR 
performance until other type styles, such as italics or boldfaced 
words, are found on the page. 

For its recognition software, ExperVision uses machine-learn¬ 
ing algorithms to find the most important pixels for distinguish¬ 
ing between characters. The company takes 30 different versions 
of a letter that come from 30 different documents in various 
stages of degradation and then analyzes the 100 pixels in each of 
these 30 examples to determine which pixels are most likely to be 
characteristic for a particular letter. 

The pixels on the bottom of a lowercase h, for instance, are ah 
ways going to be dear, while the ones on the vertical stroke will 
always be dark. The edge pixels along the boundaries of the char¬ 
acter are often ruled out by this analysis, because they may be 
dark in clean images but clear in degraded ones. The machine- 
learning algorithm ranks the 100 pixels from most to least con¬ 
sistent for each of the characters. 

This step is not enough, however, because of similarities be¬ 
tween letters. For instance, the lowercase /;, h H k,f\ /, and / all 
share long vertical strokes on the left side. Even if the pixels 
along this stroke remain constant through all phases of degra¬ 
dation, they will not contribute very much toward distinguishing 
among these six letters. For this reason, ExperVision *s software 
finds the top 24 pixels that are most consistent across all letters 
in the alphahet and removes these from the list for the individual 
letters. The pixels that are left over are most likely to he both 
consistent and unique. 

Feature-Based Matching 

Caere’s OmniPage Professional uses an algorithm that does not 
need to be tuned to the individual typefaces because it is based 
on finding particular features of the letters. The system contains 
100 different “expert systems 1 ' that are really just algorithms for 
identifying 100 different characters (uppercase A through Z, 
lowercase a through z, numerals, and punctuation marks). Each 
of these expert systems looks for “features" such as islands; pen¬ 
insulas; inflection points; long, straight strokes; or strokes of 
consistent curvature. The expert systems also look at the horizon¬ 
tal and vertical projections of the ink marks and note salient 
features in the constructed curves by summing the number of 
dark pixels that are in a particular row or column (see the figure 
at right). 

The attraction of this type of algorithm, if it can be made to 
work, is obvious. Everyone knows that a lowercase t consists of 
a strong vertical stroke crossed with a horizontal stroke. A type¬ 
face designer may include serifs or a bent bottom or shift the lo¬ 
cation of the cross-stroke, but a human reader can figure out the 


difference. Tempi ate-based approaches must create templates 
for each possible font (ExperVision uses 2100 typefaces). Caere 
instead tries to find the essence of each letter in an algorithm. 

The problem with these algorithms, of course, is that leaching 
a computer to identify long strokes, peninsulas, and Islands can be 
just as tricky as getting it to read letters. A k may be made up of 
a long vertical stroke and two peninsulas in most normal cases, but 
in some cases a font designer could make the peninsulas too small 
for them to qualify for peninsula status in the eyes of the algorithm. 
They might just resemble serifs instead and thus be ignored. 

Degraded text can be a particular headache for these algo¬ 
rithms, because a missing pixel could break a long stroke or 
curve. This missing pixel would be just one out of the many 
checked by a template algorithm, but it could fundamentally 
change a feature-based interpretation of a particular ink mark. 
Similarly, an extra spot of dirt could dose the loop of a numeral 
5 and make it look like a 6 to a feature-based algorithm. A tem¬ 
plate algorithm may not have a problem here, however, because 
the rest of the pixels in the 5 would still align correctly. 

Either recognition process can encounter still other problems. 
Humans are able to quickly distinguish between lowercase h and 
b on paper because they know the context of the language. For this 
reason, ail the major software OCR systems include dictionaries 
to assist their recognition algorithms when the going gets com¬ 
plicated. While these can be a big help in many cases, they quick¬ 
ly fail when the software encounters proper names that aren't in 
the dictionary or if it must distinguish between two equally valid 
choices, such as if and it. 

Xerox Imaging Systems has one of the most sophisticated 
context-analysis software packages. Called Lexifier (short for 
“lexical classifier"), the package contains encodings of most of 
the major spelling rules and common patterns. Thus, it knows 


OCR Using Features 


LA L, 

A LA 

-» 

* 

EB E 

3 EB 

U 

h 

th t\ 

li 

Lh 

J L. 


The horizontal and vertical projections of several letters in sever of 
different typefaces. The major features, such as vertical or horizontal 
strokes, appear as peaks > 
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that there’s always a u after q and that i often comes before e 
except after c. This helps it interpret proper names such as Lex¬ 
ifier that seem perfectly English-like but aren't in the dictionary- 

Lexifier also knows many details about common usage, such 
as the fact that LLS. phone numbers must be listed in an XXX- 
XXX-XXXX pattern. The software even knows that area codes 
in the U.S. must have either a l or a 0 as the middle digit and that 
the first three digits of a local three-digit prefix, on the other 
hand, can't have a 1 or a 0 in this position, (This arrangement is 
slated to change in the latter half of this decade when the num¬ 
bering solutions are expanded to cope with the explosion in the 
number of fax machines, pagers, and other new numbers. Xerox 
says it is ready to deal with this change.) This type of analysis can 
significantly reduce confusing numerical Is with alphabetical 
lowercase V s. 

Degradation and Error Correction 

Clean images can be easy to deal with, hut degraded images can 
gel very complicated because the rules that match one connect¬ 
ed mark to one character rarely hold anymore. As mentioned 
earlier, fax machines and photocopiers can quickly thin and break 
characters or fatten them up and blur them LogeLher. 

ExperVisionLs template approach is tuned to find the most 
significant pixels in a wide range of documents, t hinned and 
broken characters are found automatically, because the software 
avoids relying on pixels that may disappear in had images. The 
software only needs to find places to break apart blurred charac¬ 


ters. It finds them by looking for vertical locations where there are 
inflection points and then trying out the results. For instance, the 
blurred combination of m looks like an m in many cases. There 
are three significant pixels that distinguish the Lwo; ExperVision 
put these at the top of the list. 

Caere also has a proprietary algorithm for breaking blurred- 
together letters. Its Omni Font technology, however, faces more 
trouble with broken characters. If the software doesn’t find a 
match among the 100 possible characters, it feeds the ink marks 
in the region to an enhancing process to try and fix the broken 
characters. Missing pixels that fix long strokes are tried. 

Unfortunately, even die best OCR systems make mistakes on 
each page. Degraded text becomes incredibly difficult to han¬ 
dle. At this point, the ultimate recognition system—yourself— 
must be brought into the process. You have to scan over the text 
to look for bad segments and mistakes. 

ExperVision lakes ibis problem seriously, and the company 
spent time developing a quick and easy-to-use interface for help¬ 
ing the user proofread the recognized file for errors. You can 
scan through all the lines in the text for errors with the Tab key. 
As you gel Ln each one, the software places a clipping of the im¬ 
age next to the text so that you can compare the text to the orig¬ 
inal image without moving your eyes. There is no need to consult 
the paper version to see if a word is if or //. 

I’ve found that a good user interface can make plenty of dif¬ 
ference when you’re checking for errors. This difference is im¬ 
portant because most OCR packages allow you to put a document 



Introducing the $139 investment no 
computer user can afford to be without... 


" Don't take chances^.Get the 
u Iti mate pro teeth a... Back - 
UPS from APC.” 


PC World 

Top 20 
Upgrade 




Blackouts, brownouts, sags... if you use 
computers, your bottom line is directly linked 
to your power line. The fact is, your data and 
hardware are vulnerable to problems that surge 
suppressors and power directors just aren't 
equipped to handle. 

Now there's an Uninterruptible Power Supply (UPS) to suit 
any budget. Back-UPS® are perfect protection for LAN servers, 
personal computers, phone/fax systems, PGS equipment, or any 
other device that can go down when the power does. If lightning 
is a concern, Back-UPS are even backed by a $25,000 insurance 
policy against surge damage to your equipment (see details). 

So don’t wait for the inevitable power problem to rob your 
business. Protect your productivity with Back-UPS, available 
where quality computer 

products are sold. JKBto MKttf 

American Power Conversion 


APC Back-UPS provide 
instantaneous battery pouter 
during power disturbances, 
so your data and hardware 
are safe! 


800-800-4APC, dept. A2 

BusmcsswedCg # 1 I lot Growth C k>m p a ny J (N ASD A Q : APC C \ 
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Save Time, Save Money, Save Code... 
Save Your Environment 



M K 


RCS 

REVISION CONTROL SYSTEM 


A quality configuration 
management system 
can save your develop¬ 
ment environment from 
all kinds of disasters. 
Avoid costly collisions, 
keep a complete audit 
trail, and automatically 
rebuild your project - 
saving time, saving 
money and even saving 
you from potential 
''environmental disaster." 
When you're looking for 
a quality configuration 
management system, 
you want the best in 
the business. 

MKS RCS (Revision 
Control System) is that 
system* Fully featured. 


reliable, easy to use, and 
a reputation for excel¬ 
lence make MKS RCS 
the best in the business. 

* our Windows GUI 
saves valuable time - get 
up and running quickly 

■ MKS Make performs 
precise, uniform, repeat- 
able builds of your project 

■ designed for use by 
teams on networks; spe¬ 
cialized support for Novell 

■ unlimited branching 
and merging, locking, 
binary file support, 
access lists 

■ we believe in giving 
our clients the best prod¬ 


uct at the best price. 

Save thousands of dol¬ 
lars by choosing MKSl 

■ Platforms Supported 

• DOS - WINDOWS 

■ UNIX ■ WINDOWS NT 

• OS/2 ■ & MORE 

MKS has a reputation 
for excellence - quality 
software, prompt 
support, real value* 

At MKS the customer 
always comes first. Join 
IBM, Lotus, Intel, DEC, 
Hewlett Packard... and 
choose MKS as your 
partner in innovation. 

Complete satisfaction or 
money-back guarantee* 


"MKS gave u$ the 
solution we needed 
across platforms" 
Lotus Development 
Corporation 


"MKS RCS has easily 
paid for itself with 
the time it has saved 
our engineers" 
Glenn Lewis , Intel 


35 King Street North, 
Waterloo, Ontario 
Canada N2J 2W9 
Tel: (579)884 2251 


Continental 
U.S.A . 8t Canada: 
800-265-2797 
Fax: (579) 884-8861 


inquiry @> mks.com 
CompuServe: 73260,1043 


MKS 


Call in for your free copy of "Saving Time and Money with Configuration Management” 


Australia +61 03 5HO 1333 Belgium +32 02 732 4020 Hrazil ,55 S3 3331904 Denmark + 45 *5 07 72 00 Finland *358 90 506 2600 Franc* +33 1 77 22 *4 / +33 1 39 46 16 16 

Germany >49 0721 980 260/ +49 0651 507 620 Haly +39 02 4B0T 6063 Japan + 01 03 3293 4711 Korea tH2 02 561 1021 3 Netherlands +31 020 614 2463 Norway +47 22 11 09 50 
Singapore *65 747 2266 Sweden < 46 013 11 15 88 Switzerland +41 061 421 3201 United Kingdom +44 029 669 911 ( +44 071 B33 1022 / +44 036 465 4100 
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Hands On 


Under the Hood 


in a mukipage feeding scanner and come back later when all the 
recognition work has been done. Proofing then becomes the most 
time-consuming link in the OCR chain. 

The software in an OCR system also keeps track of places 
where it suspected that it was guessing more than recognizing. 
These uncertainties are highlighted for you to check quickly. In¬ 
tegration of the knowledge from the recognition phase with the 
proofreading phase makes it much easier for you to become fa¬ 
miliar with the software's capabilities and limitations. 

Adapting to a Changing World 

OCR is one of the first generally successful applications of Ai re¬ 
search. Its results are good enough to be useful to anyone who 
often retypes clean manuscripts. Unfortunately, the best soft¬ 
ware still falls short of perfection and requires a human to check 
for errors. Clear, laser-printed pages can often be translated with 
very few problems, but Faxed images and marked-up text can 
still lead to many errors. 

This distinction illustrates just how hard it is to program com¬ 
puters to interface with the world as humans do. If OCR packages 
are made loo strict, Lhen they make errors when noise, dirt, or 
degradation causes the letters to he slightly different than the 
way they appear in the templates. On the other hand, if they be¬ 
come too flexible, they make mistakes, because the letters are 
often very close to each other. 

To a large extent, humans make the process even more daunt¬ 
ing by constantly reinventing the page styles of the world. Mak¬ 


ing documents look fresh and new often involves breaking or 
stretching the old rules. The hottest typefaces of today often tweak 
the parameters of the letters to change the visual rhythm of the 
page. This may involve moving the typeface's midline or mod¬ 
erating the intercharacter spacing for a decidedly different effect. 

While all these changes can grab your attention, it can confuse 
an OCR package. ExperVision's package was trained with 2100 
typefaces. This is certainly adequate—until someone comes 
along with the 2101st typeface. Caere’s OmniFont algorithms 
can be very flexible until artists find new ways to break the old 
rules that these algorithms rely on—probably using Adobe's 
Multiple Masters technology. 

In many ways, the best OCR packages show that it is possible 
to make computers sensitive to many human thought processes, 
if only in a very limited domain of text recognition. In the future, 
the best OCR systems will improve on their performance by us¬ 
ing even more sophisticated content-based approaches such as Xe¬ 
rox's Lexifier, They will also learn to do a better job with poor¬ 
ly written characters and those degraded by marks like cross-outs 
or underlining. The end result will be more-refined processes 
that may eventually become good enough to trust. In the interim, 
it will be a long time before proofreading is gone. ■ 


Peter Wayne r is a Baltimore-based BYTE consulting editor. He has worked 
at Xerox's Palo Alto Research Center developing advanced algorithms for 
OCR and document recognition. You can reach him on BIX as "pwayner” or 
on the Internet at pew® access Jigex.com. 


GREAT THINGS COME IN SMALL PACKAGES 



This powerful print server 
can tackle your biggest 
network printing problems 


Parallel port 
plugs directly 
into any printer 


Press switch 
to print status 


Serial port can be 
input or output 


Connects any parallel printer directly 
to your Ethernet LAN 

Fully Novell Netware 286 and 386 
compatible 

Can attach to 8 file servers simultaneously 

Fast and easy to install 

Combines high-speed printing and 
exceptional printer control 

Supports encrypted passwords, 
forms, notify, cancel, and others 

Full one-year warranty and unlimited 
free technical support 


Ethernet port 
available in thin 
or twisted-pair 


Status LED 


H Made in the U.S.A. Power jack 

Make the Rose Connection ELECTRONICS 


10850 Wilcrest Drive • Houston, Texas 77099 • Phone (713)933-7673 ■ Fax (713)933-0044 1 - 800 - 333-9343 
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Discover the basic principle of connectivity,.. 
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Look to SmarTerm' for visionary emulation 
and multi-platform connectivity. 


IPs a basic principle worthy of Galileo: 

SmarTerm’s stellar PC-to-host connectivity puts you at 
the center of your system. New SmarTerm emulation 
software for Windows will expand your vision with a 
galaxy of UNIX, VMS, and DG host applications. 
SmarTerm 420 for Windows and SmarTerm 340 for 
Windows have both been upgraded. We also offer 
SmarTerm 470 for Windows, the first fiill-featured 
Data General 470 emulation product for Windows. 

And coming soon—SmaiTerm for Windows NT! 

New Windows Sockets TCP/IP and more! 

Assure your system a window on the future with great 
new features like SmarTerm TCP/IP as a Windows 
Sockets DLL, drag-and-drop FTP, a dialing directory, 
a script recorder, and Smart.Mouse' u enhanced mouse 
support! 

Test a proven theory for reducing support costs* 
Its a fact. Yoifll save money and time with SmarTerm’s 
pioneering corporate support tools and utilities. 


These corporate support tools include simplified 
keyboard remapping, pop-up keyboard, toolbox, 
customizable help system, and enhanced button 
palettes with icons or text. 

Discover SmarTerm. 

It’s the only emulation software that includes LAT 
and SmaiTerm TCP/IP 
as a Windows Sockets 
DLL (a $199 value) FREE 
in every package. Discover 
the basic principle of 
connectivity today. 

Call 1-800 EMULATE 
(1-800-368-5283). 

persafr 

CONNECTIVITY SOLUTIONS 

DOS • Windows • Ethernet • Token Ring 



Persoft U.S.A. 465 Science Dr.* Box 44953 Madison WI 53744-4953 ■ Phone (608) 273-6000 • FAX (608) 273-8227 
Persoft Europe World Trade Center * Beursplein 37 * Box 30237 * 3001 DE Eotterdam, The Netherlands • Phone +31 10 405.3560 * FAX +31 10 405.5073 

©1993 Persoft, Tec. SmartMouBc is a trademark and Persoft and SmarTerm are registered trademarks of Perwfl, Inc. Other trademarks mentioned are properties of their respective companies. 
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UNIX-THE WORLD'S 
LEADING 32-BIT 
OPERATING SYSTEM 


HALF THE PRICE I 


BUY UNIXWARE " FROM 
INFORMATION FOUNDATION 
THIS MONTH AND RECEIVE: 

• FREE TCP/IP _ 

• FREE Software Development Kit 
with $400 purchase! 


INFORMATION FOUNDATION 


Novell’s UnixWare Personal Edition is real UNIX. Included is the 
XI1-based Graphical Desktop Manager, Novell NetWare support 
and DOS/Windows support. 


A SELECTION OF OUR FEATURED PRODUCTS: 


Information Foundation is a value- 
added OEM for Novell's complete 
UnixWare product line. We also sell 
software tools, UNIX documentation 
and compatible UNIX peripheral 



List Price 

IF Price 

hardware to make your move to 

■ UnixWare Personal Edition 

$249 

Call for 

UNIX even easier. 

• The ultimate graphical UNIX environment, 

* Available on CD-ROM, tape and diskette. 


Lowest Price 

IF is changing the way the world 

■ LAN Manager for UNIX 

$1,295 

From $995 

buys UNIX. 

• let your PC join forces with UNIX. 




■ Bridge Builder 


From $3,995 



•The world's premier GUI database application builder. 

i Prime Time Freeware Software Development Kit $60 m 

■ The software development system for the rest of us. 

i Complete UnixWare Product Line and UNIX Documentation 


Information 

Foundation 


■ Available at unbeatable prices 


AS ALWAYS ONLY • Free product support 
INFORMATION FOUNDATION - Free Click-Stare Training 

OFFERS THESE EXTRAS: • No question money-back guarantee 


• PRODUCTS 

• TRAINING 

• DEVELOPMENT SERVICES 


CALL: 1-800-CET-UNIX 


1200 17th Street, Suite 1900 
Denver, Colorado 80202 
Phone: 303/572-6486 
Facsimile: 303/572-6484 
E-mail: sales@lf,com 
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Hands On 


Some Assembly Required 


Using C++ for Directory Management 


Use operator overloading to build C-#-*#» tools tor managing 
your directories 




The analogy is that a directory object 
is a pointer 10 the first element of an array 
of const dir_entry objects, one for 
each directory entry. Once the constructor 
loads the array, you can access it using the 
normal array-access mechanisms. Since a 
directory object is an analog for a pointer, 
you can use )d+ + ) - >print 0, d [i++] 

.print)), or (*d++) .print)) to 
print the elements and to iterate to the next 
element. 

The autoincremenl (++) operator ad¬ 
vances the virtual pointer from the current 
to the next directory entry. You can pre¬ 
increment or postincrement The virtual 
pointer evaluates false in a Boolean test 
when the pointer is positioned at the end of 
the list—if s used in this way in the while 
loop to detect end of list 

The treexpp listing shows another use of 
the directory class. The travjiir_ 
tree () subroutine traverses an entire di¬ 
rectory tree recursively, calling a subrou¬ 
tine that you provide for per-subdirectory 
processing. You provide a root directory 
and a pointer to the callback subroutine, 
which receives the full path name of each subdirectory 
and the level of the subdirectory beneath the root, (This 
root doesn't have to be the \ directory—it can be at any 
position in the directory system.) If you pass NULL 
rather than a pointer to a callback function, trav_dir_ 


tree{) calls def_callback 0 r which just prints the 
full paih name of each subdirectory that is visited. 

Member Function or Global Function? 

There are several implementation issues to discuss even 
at this level. First, trav_dir_tree () is not a mem¬ 
ber of my director y class. Generally, functions that 
don’t access any private members (data or functions) of 
a class should not themselves be class members. This 
rule tends to simplify the class definition and improve 
cohesion —the degree to which members of lhe class arc 
related to one another. A high level of cohesion simplifies 
maintenance. 

My decision to make trav_dir_tree () global 
exposes a fundamental object-oriented design issue. An 
object is not just a haphazard collection of functions re¬ 
lated arbitrarily. Rather, it encapsulates internal state ( the 


data members) and message handlers {the function mem¬ 
bers) that modify or otherwise use that internal state. 

A Smalltalk programmer might argue that trav_ 
dir tree {) should be a member of class direc¬ 
tory because it implements the traversability property 


directory d( path, filespec 
d.sort(); 
while( d ) 

(d+ + ) ->print() ; 


) * 


ALLEN I. HOLUB 


Tve used my C++ directory and 
direentry classes to build tools that 
prune directories, recursively search 
for riles, and perform other useful tasks. 
These tools use operator overloading to solve the age- 
old problem of iteration and exploit a few other inter¬ 
esting features of C++ as well. The listxpp listing shows 
a simple directory-printing utility, which takes a path 
name on the command line and lists matching files. The 
directory listing shows a sample printout. 

Here’s the core of the program, the part that loads the 
contents of the target directory into a data structure, sorts 
it, and prints it: 
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Hands On 


Some Assembly Required 


lisicpp: Listing a directory. 

ttinclude <staio.h> 

# inc1ude <s t dlib.h> 

#include "dir.h" 

main! int argc, char **argv J 
( 

if( argc > 3 ) 
t 

fprintf(stderr, "Usage: list [directory] filespecJ \n u ); 
return -It 

} 

char *filespec = ( argc < 3 ) 7 i ^rgv[2I; 

char *path = ( argc <2)7 * ," ; argv[l]; 

directory d{ path* filespec }? 
d.sort {); 
while! d ) 

fd++) ->print () ; '// can also use t *d++) -print (} ; 

return 0 ; 

}. 


of the directory object, but that’s not particularly good C++ 
style. Smalltalk functions must all be members of some class; 
C++ doesn't have this limitation. If you’re a Smalltalk program¬ 
mer, think of the C++ global level as the equivalent of Smalltalk's 
object class. 

In general, a member function should do two Lhings at once: use 
the object’s internal-state information and mechanisms, and hide 
these things from the outside world. The second requirement 
means that supported messages should implement operations in 
a way that’s independent of the underlying data structures. A 
function that does not fulfill these requirements has no business 
being a member of the class. 

Privacy Issues 

The next two issues are interrelated: privacy and default argu¬ 
ments. I’ve chosen to make def_callback {) a static 
global (thereby limiting its scope to the current file) and then 
use def_callback () in trav_dir_tree () when NULL 
is passed as the second argument. If I had made trav_dir_ 
tree () a member of the directory class, I could have made 
de£_callback () private and then used the C++ default- 
argument mechanism to call it indirectly, like this: 

class directory 

C 

static void def_callback 

(const char* name,int lev); 

int trav_dir_tree 

{ const char *root - V", 
void (*callback)(const char*,int) 

= def_callback, 
int do_depth_first = 0 

) ? 

}? 

Note that de f_c a 1 Iba ck {) has to be s ta t i c i f you want 
to pass it using a normal function pointer, A member-function 
pointer, which is declared with a different syntax, would have to 


point to a member function of class directory. The 
fact that it’s static is all the more proof that neither 
def_callback () nor trav_dir_tree should 
be members. The static functions exist in C++ only 
to provide access to static data (e,g„ instance counts) 
that needs to be accessed even when no objects of the 
class exist. 

For the sake of completeness, I should mention a 
third alternative. 1 could have achieved the same result 
with virtual functions: 

class directory 

{ 

virtual void callback 

(const char* name,int lev); 

int trav_dir_tree 

( const char *root = 
int do_depth_first = 0 

) 

{ 

//* . - 

callback () ; 

//... 

> 

}; 

But this organization would force the user of the class to derive 
from the directory class just to customize trav_dir_ 
tree () . Instead of simply declaring a function and passing a 
pointer, the user would be forced to create a complete derived- 
class definition that included copy constructor and opera- 
tor= () functions. To my mind, this strategy adds needless 
complexity in pursuit of a dubious goal *—the theoretical puriLy of 
using derivation to do all your customization. 

Constructing the Directory Object 

The constructor of the directory class takes three arguments 
and supplies defaults for all three. Here’s the prototype: 

directory ( 

const char *path - ". w , 
const char *filespec - ”*.*", 
attribute selector = a_everything 

) ; 

The first argumenL specifies the path to the directory you want to 
load. The second selects which files to load. The third, an at- 
iribMe/permission mask, refines the selection. 

The arguments are ordered so lhat defaults give the mosi nat¬ 
ural behavior: No argument gets everything in the current direc¬ 
tory; only the directory name gets everything in that directory; the 
directory name and a file spec get only the matching files. You 
make an attribute mask by performing an OR operation on one or 
more attribute bits spelled out in the dir.h file (part of the down¬ 
loadable listings for this month’s column; sec the cdilor’s note at 
the end of ihe article). 

One problem with loading the directory structure in the con¬ 
structor is that you can't call a constructor directly; the compiler 
calls it indirectly as a side effect of a memory allocation, A state¬ 
ment like 
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Now C++ programmers can discover the 
DBMS power of dBASE, FoxPro & Clipper. 



Not only is the new 

CodeBase++ 5.0 

100% compatible 
with the data, index 
and memo files of dBASE®, 
FoxPro® and Clipper*, you also 
get all the important benefits of 
programming in C++. 


You get C++ speed and size. 

Most developers are familiar with the 
amazing speed and compact size of C and 
C++- programs. Now harness this speed 
for your own database programs. Compare 
the performance with those M executables” 
of dBASE, FoxPro, Clipper (which contain 
imbedded interpreters) to those of similar 
C and C++ programs. Also, be sure to 
compare the size of their EXE's to those 
created with CodeBase ++ (which are 
as small as 45K!). 


You get object oriented programs 
CodeBase ++ 5,0 is a C++ class library 
for database management. Now you can 
experience the object oriented productivity 
gains of C++ , together with the power of 
a complete DBMS. 


NEW-You get xBase queries and 
relations with instant results. 

We've added Bit Optimization Query 
Technology to CodeBase** for stunning 
query performance (BOT is similar to 
FoxPro's Rushmore), Our product analyzes 
your queries using index information, so a 
record is only actually retrieved when it 
belongs in your query solution set. 

With CodeBase** you can literally query 
a huge 500,000 record data file in less than a 
second on a 25MHz 80386! 

You get C++ portability. 

As with C, ANSI C++ is an international 
standard across all hardware platforms. 

This means you can port CodeBase** 
applications between DOS, Windows, NT, 
OS/2, Unix, and Macintosh-mdqy. 



You get multi-user sharing with 
dBASE, FoxPro and Clipper, 

Now your multi-user C++ programs can 
share data, index and memo files at the 
same time as concurrently running 
FoxPro, Clipper and dBASE programs. 
Turbo-charge critical xBase applications 
sharing data on a network with C++ and 
CodeBase ** with no incompatibilities. 


The CodeBase^ ^ is your best C++sohitfon 
for xBase fife access ami database management. 

Try Our 


C, Basic And Pascal 


©T993 Sequtfef Software. Inc. At rights reserved. CadeBase*+ s a trademark of SBqufter Software (nc 
AH other product homes mentioned herein g®e trademarks ot thek respeettve companies. 


VERSIONS! 


NEW - You get code generation. 

Save hours of coding time with our auto¬ 
matic source code generation, containing 
all of the specialized class definitions 
needed to support your data structures. 
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Using our visual report writer 

is easy, simply draw your report, then include it in any 
program wu write. 


PLUS -You get CodeReporfer FREE! 

Our visual report writer, CodeReporfer, 
uses the speed of BOT to run reports light¬ 
ning fast. To test this amazing perform¬ 
ance yourself, call: 403/437-2410 for 
your free working model. 


CodeBctse-h+ 5.0 

The C++ Class Library for Database Management 


CToll Now 
403-437-2410 


FREE 
CodeReporfer 



Risk-Free 

90-Day 

Money-Back 

Guarantee 


SEQUITER III 

SOFTWARE INC. II 


FAX 403*436*2999 
UK Tel. +44-81-317-4321 
France +33.20.24.20.14 


P.Q. Qqx 575 Newmarket NH 03957-O57S 
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Hands On 


Some Assembly Required 


A directory listing. 


.r w... ... 233 12/29/86 07:39:00 - c:/ src/tools/alphanum'. c 

.iw, .. .* 4 55 07/02/39 20:45:33 - r.::/src /tools /bf gets ♦ c 

t.irw. 0 06/17/92 1B;Q8:30 - c:/src/tools/curses 

.rw. 2271 04/24/90 12:38:00 - □:/src/lools/cursor .c 

,rwx_ 2271 04/24/90 12:38:00 - c:/src/tools/foo.exe 

.rwvflif 397 05/17/93 21:24:30 - c:/arc/tools/p&rgv.c 

.rw.m... 2661 05/26/93 13:40:08 - e :/src/tools/queue .c 

.rw. 247 12/29/B6 07:39:46 - c;/src/tools/staupper,c 

-r.-.sh. 29 09/30/92 14:02:10 - Ci/src/todla/ftiasys 


directory ( M some_path")? 

looks like a constructor call, but it’s really a cast operation that ere- 
ates a temporary variable of class directory and initializes the 
temporary variable using the constructor that most closely match¬ 
es the arguments to the cast. The temporary variable is usually dis¬ 
carded when the implicit declaration (i.e., the cast) goes out of 
scope. Consequently, one constructor cannot call another, and 
you can’t reconstruct an object by calling the constructor ex¬ 
plicitly. 

The solution to this problem is the following function: 

void load( const char *path = ".", 
const char *filespec - 
attribute selector - a_everything ); 

which works like the constructor but can be used to add entries to 
an already-ex is ting directory object: 

directory d{); // load current directory 

// add root directory contents to list: 
d.load( ”/ n t 

directory::a_everything ); 

The constructor itself is actually an in-line function that does 
noLhing but call load (). 

Although you can't call a constructor directly in C++, you 
can call a destructor if you fully qualify the name (i.e. T if you 
use the class name and a ; :). You can use this mechanism along 
with a load () call to clear out an existing directory ob¬ 
ject and reload it from a different directory, like this: 

directory d; // load with current directory 

//. . - 

d.directory::-directory(); // clear it 

d-load(/*.-.*/); // reload 

Using enum Instead of Macros 

One interesting support function is the following: 

int sort{ 

sort_criterion int primary 

= directory::by_path, 
sort__criterion int secondary 

= direc t ory: :by_pat h, 
sort_criterion int ternary 

- directoryby_path, 


sort_criterion int quaternary 

= directory::by_path ); 

This sorts the directory entries according to the specified 
criteria* which are spelled out in an enum defined in¬ 
side the di rectory class definition in dir.h. (The cri¬ 
teria are Uiings like full path name, extension, last-mod¬ 
ified time, and so forth). 

What is interesting here is the idea of using an enum 
that’s a member of a class instead of a sequence of # de¬ 
fine statements. The disadvantage of a macro is its 
scope, which is effectively the entire module in which it’s 
defined. This too-large scope causes maintenance prob¬ 
lems when you want to reuse the name of a macro that’s defined 
in a .h file in your own code. Tf you use MAXJIUFJSIZE in a .h, 
for example, you can’t reuse that name in your own code without 
causing a maintenance problem. 

You can solve this problem with an enum, like this: 

class directory 

{ 

public: 

enum sort_criterion 

{ 

by_path, 
by_extension, 

} ; 

} 

This approach has two big advantages. First, the class forms a 
scope with respect to the member functions. Consequently, the 
enum’s field names can be reused in other class definitions, and 
even globally, without causing any conflicts. You must access the 
field with a class_name : as was done earlier, but that’s a 
small price to pay. Second, although I don’t do iL here, you can 
make the enum private, effectively limiting access to it to 
the members of the current class. A macro would have global 
scope. 

Note that you can lake Ibis strategy a step further and declare 
the enum locally (i.e., inside a function), thereby limiting the 
scope of a constant to the current function. Generally, if a constant 
value will fit in an int, you should use an enum rather than a 
#define lo define ihe value. If an int is too small, use a 
const definition. You should never use a macro to hide a con¬ 
stant value in C++. 

Operator Overloading 

Several opera lor-over load functions are used lo iterate over (i.e., 
visit every member of) a directory. Overloads of [ j, *, and -> 
access ihe current directory entry, and ++ advances to the next 
entry. 

Here’s die prototype for another useful overload: 

operator int( void ) const 

This function, which ostensibly defines a type conversion from 
direct ory to int, can be used in Boolean tests. For example, 
in the following, 

directory d(); 
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freexpp: A rec ursive directory-traversal function. 


static void de£_callb*ckfconst char* dir_na:me, int lev) 

{ 

■if Default callback function for trav_dir_tree()-prints current 
// directory with an indent corresponding to the depth beneath 
// the root directory. The callback'function is not reentrant. 

// Don't call tree [) from your implementation of the callback, 
print f {. ■%*5%s\n" l lev* 4, " % dir_naine 

> 

/r -—---—-——-— - 

// trav_dir_tree (} : Traverse a directory tree, performing a iis'er- 
// defined operation, iri each subdirectory. Arguments are: 


/,/ root 
/f callback 

U 
if 

// do_depth_first 
if 

n 
// 
n 
// 

// 

if Returns: True 
// False (01 

U 

int trav_dir_tree 

{ const char *toot, 
void (^callback)(const char 
int do_depth„first 

} 

{ 

static int level = 0; 

static char f uli_path_cf_rcci; C_KAX_DIR j 


The root directory, of the search, 

Pointer to a function to call for the root and 
each subdirectory. Passed full path name of the 
{sub)directory and the level beneath the root. 

If true, do a depth-first traversal {recursively 
visit ail subdirectories before visiting a given 
parent directory). Useful for pruning branches 
of & directory tree. The callback function will 
delete the contents of the directory H then the 
directory itself. 

if the entire directory tree was traversed. 

If a subdirectory can't be accessed so the 
traversal is incomplete, 


dir_Tiame, 


U 

int lev}, // 


„ r 

NULL 


// > 0 


// level beneath root. 


ift level == 0 f 
{ 

U Load the full path name of the root directory, I'm doing 
// this in a somewhat roundabout fashion because the 
// Microsoft _fullpath{} is unreliable. The third argument 
// to the constructor specifies attributes that a file must 
// have in order to add it to the directory list, fly 
// specifying a_none, no files will be added. The full path 
// name of the root directory is computed, however, and is 
.// available via the directory: :cwd {} message. 

directory rootdir( root, NULL, directory::a_none ); 
if! trootdir.cwd() ) // root directory doesn't exist 

return 0j 


) 


stmcpy ( full_path_of_rooL , rootdir. cwci 0 4 

s i zeof < f ull_pal. h_o f _root}) ? 

root - full^ath^cf^root; 

if( icallback ) 

c allback = def_cal1ha c k ; 


if! Ido„deptb_first ) 

callback! rooc> Level ) ; 


// Allocate the subdirectory list inside its own scope. The 
// constructor call loads all subdirectories of the "root 4 ' 

// directory. You don't want to allocate the subdirectory List 
// in separate subroutine because that wastes stack during the 
// recursion. You don't want to do the allocation at the- top 
ff of tree!) because callback 0 might need the memory that will 
//be used by the “subdirs" object. 

f 

directory subdirs! root, "*,■*, directory::a„dir ); 
if{ subdirs } 

( 

// Traverse the list of subdirectories* calling tree!) 

/i recursively for each subdirectory. The subdirectories 
// are sorted alphabetically by name before traversing. 
// fulipath!) evaluates to the full path name of each 
// subdirectory, 

for[subdirs.sort(); subdirs j ++subdirs ) 

i ■ 

-t--‘-level; 

tree{subdirs->fullpathf)* callback, do_depth_fIrst); 
-level; 

) 

1 

) 

if! do_depth_first ( 

callback{ root, level } 
return 1; 

} 


while( d ) 

(d++)->print 

the operator int () function is used to evaluate 
the d in the while statement. The directo¬ 
ry : : operator int () function evaluates false 
when it's at the end of the list of directory entries, 
thereby stopping the iteration. 

Operator overloading makes traversal very clean, 
but its use is controversial, so a defense of it is in 
order. Operator overloading is one of the most abused 
features of C++, and you should keep yourself sane by 
using it sparingly and always obeying the “no sur¬ 
prises" rule; Expressions that look like C expressions 
should act like C expressions. You would never over¬ 
load ope rat or + to subtract (at least I hope not), 
but you might be tempted to overload + to do set in¬ 
tersection and * to do union. You'll never keep them 
straight, though, and even if you can, users of your 
code won’t be able to. If you want a good example of 
how not to do things, look at the Microsoft Foundation 
Class’s CRect class, which uses operator overload¬ 
ing inappropriately to implement things like inter¬ 
section. 

The current implementation has a reasonable C 
analogy for the operator overloads, A directory object 
acts like a pointer to an array of const dir_entry 
objects, so the operator overloads work in an unsur¬ 
prising way. 

Querying Objects 

The various directory-element functions all return 
pointers or references to dir_entry objects. Inter¬ 
estingly, the constructors for the direentry class 
are all private. The copy constructor and oper¬ 
ator - () functions are also private, so you can’t 
make a copy of a dir_entry, either. Since a dir_ 
entry is really part of a directory, it shouldn’t 
be possible to separate one from the other by making 
a copy. 

Although you can’t modify one, you can access 
the information encapsulated in a di reentry (), 
Access to internal member data is poorly understood 
by C programmers, who think of a class as a super 
struct—really a collection of Helds—rather than 
a black box that you send messages to, A good anal¬ 
ogy is to a float, which is really a packed struc¬ 
ture that has three fields: a sign, a mantissa, and an ex¬ 
ponent. You would never consider accessing these 
fields directly; rather, you treat the structure as a sin¬ 
gular object. You should treat all C++ objects the 
same way. All data members of a C++ class must be 
private—there are no exceptions to this rule. Be¬ 
cause the Microsoft Foundation Classes violated this 
rule, users who accessed member data directly un¬ 
der version 1 had to rewrite their applications when 
those members vanished in version 2. 

So, the dir_ent ry class provides no direct access 
to the internal fields. The next question is how to 
grant access to the data. You should first ask yourself 
if direct access is even necessary. Take the example 
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MOPE DIR_ENTRY ACCESS METHODS 

const char *fullpath{void) const? 

Full path name 

const: chax # name{voict) const; 

Name and extension 

const char 'drive(void) const; 

Disk drive only {no colon) 

const char *dir(void} const; 

Directory component of path 

const char *root{void} const? 

The part of the filename to the left of the dot 

const char 'ext(void} const; 

The extension part of the filename 

const timet mtime(void) const; 

Last-modified time 

conet of£_t size(void) const; 

File size (0 if directory) 

conet directory::attribute 
attribl void ) const; 

Attribute mask 


of an employee record. A C programmer would probably (in¬ 
correctly) write an employee-record class so that you could access 
the name and address fields directly. A C programmer new to 
C++ would read the rule about no direct access to data and proh- 
ably do something like the following; 

class employee rec 

{ 

char *name; 

public : 

const char *getname(){ return name; ] 
void setname(char *n){ name = n; } 

J; 

But that's exactly the wrong thing to do—hardly different from 
just making the name field public, with all the problems that 
entails* 

There is one advantage: You could change the internal type 
used to store the name without changing the external interface, 
like this: 

class employee_rec * 

{ 

CString name; 

public; 

const char *getname() 

{ return (const char*)name; } 
void setname(char *n){ name - n; } 

>f 

A little more analysis reveals that you really don't need direct ac¬ 
cess to the name at all, however, and it's only at that point that the 
employeejrec becomes a true object. If you add messages like 
“display yourself/' “print yourself,” and “update yourself inter¬ 
actively by querying the user/' you can eliminate all external ac¬ 
cess to a name field. The system sends truly high-level mes¬ 
sages to the employeejrec object, and that object takes care 
of the details. For example, the object could interpret “update 
yourself as “pul up a dialog box that will allow the user to 
change the name held.” This way, the object itself takes over 
the mechanics of an update. 

In another operating environment, the same message might 
have a completely different effect. The program that uses the 
emp i ecor d doesn't care about any of this as long as the record 
gets updated* Changes to the update methodology won’t affect the 
surrounding code. 

The dir entry takes essentially this approach, exporting 
data through two messages: “print yourself and “print yourself 
to a siring*'' Here are the prototypes: 


void sprint(char *buf, 

const char *format=def_format) 
const; 

void print (FILE *stream = stdout, 
const char *format=def__format) 
const; 

Here, print () writes to the specified FILE {not 
iostxeam), and sprint () writes to a buffer. 
The format string works much like printf (), 
but it also adds str f time [) conversions for 
printing the last-modified date and time, along with a few other 
directory-specific conversions* 

Prototypes for additional data-aceess methods appear in the 
table “More dir_entry Access Methods*” Two of these, dir 
and name, further illustrate why it's better to use messages (i.e., 
member-function calls) to access attributes of a class than to per¬ 
mit direct access to the member variables. These functions eval¬ 
uate to pointers to arrays that hold, respectively, the directory 
and root-name components of a file or subdirectory name. 

Space for these arrays is not allocated until you call name {) 
or dir (}, however. That means you won't incur the memory 
overhead—or the processing overhead of isolating the name and 
directory components from the full paLh—unless you actually 


need this information* A more naive implementation would do this 
allocation and initialization in the direntry constructor. 

Problems and Improvements 

Allhough Tve found the directory classes pretty useful in their cur¬ 
rent form, the current implementation lacks autodecrement (-) 
operators and support for adding or subtracting ints to di¬ 
rectory objects (e*g., d+ = l). I haven’t written these func¬ 
tions because I haven't needed to use them, but my “no sur¬ 
prises” rule dictates that they probably should exist* 

The implementation also does not support < < overloads to 
print directory and dir_entry objects. 1 detest the lo¬ 
st ream system, so I don't use it. To my mind, lost reams are 
an overly complicated rein vent ion of the wheel and an abuse of 
the operator-overloading mechanism. You wouldn't call an out- 
pul function shift_lef t_formatted (), and you shouldn't 
overload < < lq mean “output.” 

The abuse also causes problems* For example, the following 
code 

COUt << x fit 0x7f; 

does not output the masked character, and 

CString si, s2; 

COUt << Sl += S2 ; 



To my mind, iostr earns are an 
overly complicated reinvention 
of the wheel and an abuse of 
the operator-overloading 
mechanism. 
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AIT&clY s (eye-tech) aedioSHOW brings multimedia audio, video and television to your 
computer today! audioSHOW allows you to interface your computer's VGA out pul to any 
television or videotape device. This function, along with audioSHOW's built-in 
mind blowing sound and multimedia capabilities, means your presentations, trainings and 
any olher computer activities will have maximum impact. Imagine recording your 
computer's output to videotape AND adding a music soundtrack consisting of CD music, 
MIDI synthesizer orchestrations, sampled sound effects and narration. This is the power of 
oudioSHOWi 

Maximum Multimedia* 

audioS HOW is a 16-bit ISA compatible interface card (pictured above) that includes 
complete sound and VGMo-video capabilities. It includes bath SCSI and Mitsumi CD-ROM 
interfaces, which allow access to mullrmedio CD-ROM Titles, Kodak Photo and music CDs. A 
builHn joystick port and a MIDI In/Oul port option complete your multimedia PC 
compatibility. With the ability to record both audio and VGA to videotape, audioSHOW is the 
perfect tool for distributing your multimedia to friends, clients, and the world in general. 
audioSHOW takes any presentation and turns it into multimedia nirvana. 

Maximum Music and Sound* 

With audioSHOW you get great sound; pure, state-of-the-art, 16-bit stereo input, 
sampling/recording, and output. The oa-hoard music synthesizer uses advanced 4-operator 
FM synthesis to produce realistic sounding instruments, A 4-watt high-fidelity stereo 
amplifier and mixer allow you to arrange your sounds, and feature-rich sound sampling ond 
sequencing software mokes audio creation easy end fun. You can even expand audioSHOW 
with an optional wavetable sound synthesis module that gives your PC the most radical 
music synthesizer technology available. In short, audioSHOW has all of the tools for getling 
maximum sound into and out of your PC, 


Maximum Television. 

audioSHOW converts your VGA outpul to NTSC (standard television). Since it takes the 
computer signal from an external VGA port, audioSHOW works with any compatible VGA 
card. It even supports dual monitors (VGA and video simultaneously) ond S-Video output 
signals for the highest quality picture. With resolutions up to 640 x 480 x 167 million 
colors and advanced anti-flicker circuitry for rock-solid Windows, audioSHOW brings 
maximum visual punch to your presentations and multimedia television! 

Maximum Compatibility, Features and Productivity. 

audioSHOW is compatible with all of the leading sound ond multimedia standards, including: 
SoundBlaster Pro, ProAudio Spectrum, AdLib, Microsoft Windows, and Video for Windows. 
This means that all of your games, entertainment, presentation and multimedia software will 
not only sound great, but have the ability to be displayed on ony television or recorded to 
videotape! In addition, terrific bundled software like Aristosafl's Wired for Sound and 
tenet's MultiMedia Worb allow you to create the ultimate audio/video computer 
experience. 

Maximum music. Maximum television. If you want to hear, see and experience maximum 
multimedia see your local dealer and ask for oudioSHOW. Or coll foil-free 1-800-882-8184 
for more info. audioSHOW, from the Vision for Multimedia company, 

AITech 

Vision for Multimedia 

■47971 Fremont BlvcL, Fremont, CA 94538 
510/22^8960 510/226-8996 (fax) 
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Call Today: 1-800-882-8184 


audioSHOW is □ registered trademark of AfTech htemaHonoL. “Multimedia Television” and "Vision for Multimedia 1 ore h-odcmorlti qJ Affoch In tar national. All other ihjitcs are IradnuHa oF ihci* respective corporations. Sequencing 
vaEhware n included in the optional MIDI lotedaoe jut audioSHOW can interface To all of the above equipment, but all of that stuff i s not induded in the audioSHOW product, os it would not fit in the box.. Speakers and a microphone, do fit in 
the bon and one included. Spedffoafiortt subject to change. 








Circle 191 on Inquiry Cord (RESELLERS: 192). 


Hands On 


SOFTLANDING 
LINUX SYSTEM 


SIS: POSIX UNIX clone lor the 386 
As reviewed in March "UNIX WORLD" 


Indi&dGfr: * * full kernel source • XI 1R5 Openbok • TeX 
* emacs * TC/PIP, NFS & SLIP ■ complete C & C++ 
development environment • 600+ utilities • SVR4 ELF binary 

compatibility • Windows 3,1 APE & ABI • DOS Emulator 


Pftd6; • $99 U.5. plus $15 S&H for 30 disk distribution, 
or QIC 150 tape, or CD (CD includes full source) or 
• $199 U.S. plus $15 S&H for quarterly subscription 



• Cheque • ftfoney Order KK Deafer Inquiries Welcome * Motif available 

P,0, Box 48054, 3575 Douglas S+, Victoria, B,C V8Z 7H5 Canada 
Phone (604) 592-0188 Fax (604) 595-5820 



ridding images to your Windows appli¬ 
cations? Avoid storage problems with 
fractal image compression, the technology 
that inspired PC Magazine to declare 
"The advantages of Fractal compression 
are unmatched/' 

This technology is now 
available to Windows 3.x 
developers in POEM 
ColorBpx III, which pro¬ 
vides DLLs for; 

* Ultra-high compression; 

* Resolution independent 
images; 

* Background compres¬ 
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* FTC-III coprocessor support 
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risingly affordable. 

Call today for more information. Learn 
why ColorBox III can solve your image 
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Iterated Systems, Inc. 
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Norcross, GA 30092 

Tel: 1-8QQ-4FRACTL * Fax: (404| 840-0806 


Some Assembly Required 


does nut output the concatenation of the two strings, because the 
shift operator has higher precedence than both & and +=. Fd feel 
better if a very low-precede nee “output” operator, such as <- 
or : = , was added to the language, but I don’t think that will ever 
happen. In any event, I/O overloads of the shift operators are 
easy enough to add—they don’t even have to be friends of the 
directory or dir_entry classes, because no access to in¬ 
ternal data is necessary. 

Here's another problem. The directory objects store the 
dir_entry objects internally as a linked list (Each dir_en- 
try has a next field, and a head pointer is stored in the di¬ 
rectory object, I didn’t use Microsoft's list functions because 
they're inefficient, error-prone, and difficult to use.) The linked- 
list approach is convenient when loading a directory because 
there’s no easy way to determine the size of a directory without 
reading it in. But the I inked-list approach makes the [ ] operator 
very inefficient—it counts over from the head of the list—and 
would make the operator- () function difficult to write as 
well. A related problem is the time required to allocate and ini¬ 
tialize the array used for sorting. 

These problems can be solved by storing the dir_entrys in 
an actual array rather than a linked list, but this solution introduces 
problems of its own. First, you don’t know how long to make the 
array until after you've read in all the dir_entrys. You could 
just allocate a worst-case array, but every time fve done that, I've 
ended up needing more array elements than l had available. You 
don’t wanL to make the worst-case size so large that you waste 
most of the space most of the time so you can accommodate an 
occasional very large directory. 

You could move the code thal creates an array of dir_entry 
pointers and initialize the elements to point at the dir_entry 
structures from directory: : sort () to the constructor, but 
then you’re wasting the space used by the "next” pointer in each 
dir_entry, and you're adding unnecessary overhead in those 
situations where you don’t need to sort things. 

As a third alternative, you could isolate the “next” pointer into 
a base class and everything else into a derived class, create a 
properly sized array of derived-class objects, and then copy only 
the derived-class component from the linked list to the array. 
Thai's a lot of work, though, and the del ete needed for each 
linked-list element would slow things even further. 

The [ 3 behavior can be improved, if not fixed completely, 
by using a doubly linked list and keeping a mosl-rccently ac¬ 
cessed-via- | 1 pointer and associated index in the directory 
object. You can then count forward or backward from the point¬ 
er rather than from the beginning of the list. This strategy works 
fine for improving sequential access, bui it doesn’t help much for 
random access. 

The real question is whether efficient support of [ ] and any 
support of -,+,+=, and - = are required. I think not, but if you 
disagree, they’re easy to add. Even in the current form, however, 
fve found these classes very useful in my own work. ■ 

Editor’s note: The complete listings for this article are available 
in electronic format See page 5 for details. 


Alien L Hohtb teaches C++ and compiler design at the University of CaU- 
fomia-Berkeley Extension. His recent hooks include C+C++: Programming 
with Objects in C and C++ {McGraw-Hill, l99Jf and Compiler Design in C 
(Prentice-Hall 1990). You can reach him on BIX c/a "editors " or on the 
internet at holuh @ violelberkeley.edu. 
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ONLY FASTBACK 
PLUS 6.0 


Concerned about reliability? Then 
BSpI you’ll be relieved to knt?w thai our 
Advanced Eng:r Correction'ensures the 
safest backups possible. You can destroy 
up to 11% of the data on a backup 
diskette (up to 50% on a tape) and 
Fastback Plus will recover every last 
byte, error-free. 


Truly efficient backup is a com- 
EKI bination of speed and compres¬ 
sion, Since you den t warn to spend a 
second more than you have to on back- 
up,you11 be glad to know that only Past- 
back Plus 6.0 aeft ieves both an average 
compression rate of66-68% and speed; 
as high as 19MB per minute. 


i Fallback Plus 6.0 supports more 
I drives titan anyone - from QIC 
40 and QIC 80 to large capacity SCSI 
devices, whether they use controller 
cards with ASPl Interfaces like 
Adaptec a Mieroeliaimcl bus, or even 
a Future Domain card. And yes, Past- 
back Plus Is certified compatible with 
Colorado Memory Systems. 


If youd love to back up from your 
I laptop directly to your desktop’s 
tape drive (or any other device, for that 
matter), you’ll lime to get Eastbadc Plus 
6.0, Then you can enjoy our foil range 
of convenient features, including 
scheduling and unattended backups. 


l if you've got better things to keep 
I on your desk than a bulky tape 
drive, you'll want to get. Pastback Pius 
6.0, If there's a tape drive anywhere on 
your network, you can back up to it 
with Fastback Plies 6.0 - and only with 
Fastback Plus 6.0. 


I Fastback Pius 6.0 isn't the only 
backup software that scans for 
viruses- But it’s the only one iliat does 
it tMeyom 
No waiting. 


Backup of the people, 
by the people 
and for the people. 


The World s 
Best-Selling, 
Most Reliable 
Backup Software 


If you wanted to create an impor¬ 
tant new version of the world's best¬ 
selling backup software, who would 
you ask for advice? 

How about people who’ll use it? 

That’s what we did. 

We surveyed over 2.000 people 
and based the proto¬ 
type of our new 
Fastback Plus Version 
6.0 on their input. 

Tlien we in¬ 
vited 40 users- 
novices, propeller- 
heads, people who 
swear by Fastback. 
people who swear at 
it, and people who swear they’ve 
never seen it - to visit our offices 
and work with us personally. 

During 30 days of interface 
design and usability testing, we ran 
up some hefty hotel bills. And 
learned some valuable lessons. 

We learned, for example, that 
our installed base is nostalgic for 
the simple, straightforward, every- 
ihing-available-at-a-gjance inter¬ 
face we used way back in Version 2.0. 

We learned that while some 
prefer to select files by typing in 
specs and others prefer to point and 
dick, everyone wanted a dioice. 

What’s more, they wanted im¬ 
mediate access to every option upon 
loading- the way it’s done in Direct 
Access^ our best-selling menuing 
software. 


They wanted an Express menu 
with unproved screens, simplified 
filesdection 
and a Compare 
function. With 
separate menus 


Restore. 

And while 
they were on the 
subject, our 
subjects insisted 
that restoring 
should be as simple 
and as effortless as 
possible. 

They weren’t kidding, either. 

After they’d selected the file 
they wanted, they figured Fastback 
ought to tell them when it was 
backed up, what type of media it 
was backed up to and what type of 
backup it was. 

“Anything else?" we asked. 

“Sure,” they said, 
and asked if 
Version 6.0 
could do 
dishes and 
take out the 
trash. 

We said it 
couldn’t, but when 
we told them it could do 
all the things listed in the box on the 
left, thev were delighted. 

Call 800-926-4289 Ext. 77 
and you will be, too. 


jkxibh Fmma singe screen, you am 
type in specsfar thefiles you 
want ami hack them ad up at a keystroke, 
or simply point and dick 
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forms the most comprehensive and advanced solution 
for developing completely portable GUI applications. 


OSF/MOTIF 


Windows 4 
Windows NT 


MACINTOSH 


OPEN 


CHARACTER. SYSTEMS 


Applications in a Single 


OS/2 


Master the art or multi-platform GUIs. 

XVT Software is the leading choice of world-class 
developers for one reason: It is the simplest, quickest path 
to building quality applications that port to every GUI 
without compromises in look-and-feel or performance. 

Plus, it’s easier to learn and use than native toolkits, so your 
time and effort goes into your application, not your GUIs, 


XVT gives you simultaneous original GUIs. 

Because XVT uses native GUI objects, your application 
is indistinguishable from one written directly to the native 
toolkit. Through our layered architecture, you achieve 
equivalent cross-platform functionality appropriate to each 
GUI, without the overhead and inflexibility of proprietary 
emulation-based systems. 


Developers judge XVT to be a masterpiece. 

XVT is the base document for the IEEE's GUI 
standardization effort. Our thousands of customers include 
internal and commercial developers like: Alcoa, Amoco, 
AT&T, Avis, Ford, General Motors, Grammatik/Rderence 
Software, Kodak, Lockheed, NCR, NEC, NIST, Novell, 
Rockwell, Siemens, Sony, Southwestern Bell, Tandem, 
Uniplex, Unisys, US Army and US West, 


Call now for a free XVT Technical Overview 
and Demo. 

Ask about XVT training in FL, NY, WA, TX, NJ, and more. 


4 OSRMolil 


Character 

Systems 


XVT puts complete C/C++ solutions at 
your fingertips. 

The XVT Solutions for C and Ch each include an 
Interactive Design Tool and the XVT Portability Toolkit. 

Our Design tools let you use your mouse to design 
and lay out your GUI, using native and custom controls, 
then test it on all your target platforms before generating 
and compiling your code. 

When combined with in-depth consulting, training 
and support, plus a wide range of Fanners products, XVT 


SOFTWARE 

The portable GUI development solution, 

1-800-678-7988 


XVT Software Inc. 4900 Pearl East Cir. Boulder, CO 80301 
(303) 443-4233 FAX (303) 443-0969 
For European inquiries, contact: Precision Software GmbH 
Phone: 49 061 0357 94 0 Fat 49 06103/3695 5 
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Pournelle 


JERRY POURNELLE 


Clean Water and Dirty 
Keyboards 


9 t has been a hectic month, with many trips. The most 
notable was to Stockholm, where I got to fire a Karl Gustav re¬ 
coil less cannon and visit the home of my legendary Norman an¬ 
cestors. 

We arrived in Stockholm for the Water Festival. Stockholm 
is built on a number of islands, at the junction of a very large 
freshwater lake and the Baltic Sea. The festival celebrates the 
fact that the waters—fresh, salt, and brackish—are all clean 
and clear. ’Vbu can swim right off the pier by the Royal Castle 
or down by the yacht landing near Embassy Row. You can fish anywhere and 
safely eat the fish, and, for that matter, I suppose you could drink the water from 
the lake. 

The way they manage that is by using a great deal of public transportation. 



most or which is electric; much of the electric- 
ity is generated by nuclear power plants. We 
took the X-2000 bullet train from Stockholm to 
Goteborg; very fast and very smooth. Wc went 
to the southwest so that we could visit the town 
of Falkenbcrg; those familiar with my novels 
will understand why that was important to me. 
Falkenbcrg is in the pari of Sweden that was 
Danish in the ninth century. That's the area from 
which Rollo led his Vikings off to France to 
found die Duchy of Normandy. My remote an¬ 
cestors were part of that trek, but when I named 
one of my major characters John Christian 
Falkenbcrg, 1 didn’t know the town existed. 
Anyway, we look ihe electric train to Gdieborg, 
and we noted that much of Sweden uses electric 
trains and streetcars. 

It's a law of physics diat EMFs (electromag¬ 
netic fields) form closed loops, and there are 
more electromagnetic lines of force inside the 
field loop than outside; meaning that all the pas¬ 
sengers, and the drivers, of electric transportation 
are exposed to one whack of a lot more EMF 
radiation than you can manage by sitting next to 


a computer, or living near a power transmission 
line, or operating electronic appliances. Some¬ 
how, those who worry excessively about low- 
level EMF radiation never think about such 
things; they choose instead to look at high per¬ 
centage increases in tiny numbers of rare events. 
Ah, well 

I visited the Swedish Royal Air 
Force base at Uppsala, and on the way back 
I needed an aspirin, so we stopped at a large de¬ 
partment store. It had a computer department, so 
I had to go look. What I saw was an area about 
30 by 30 feet. Against one wall was a pile of 
Atari ST machines. More prominently displayed 
was a larger pile of Amiga computers; that in¬ 
cluded a floor dump right at the entrance to the 
computer section. There were some slacks of 
software, perhaps 20 items for each kind of ma¬ 
chine. 'The rest of the room, about 75 percent 
of it, was filled with Nintendo and Super Nin¬ 
tendo machines and game cartridges, with an 
enormous floor dump of Super Mario Brothers. 

I’m told that the Amiga is quite popular in 


After a trip to 
Sweden, Jerry 
returns to Chaos 
Manor to clean 
keyboards, look at 
Symantec’s Q&A 
line, reinstall 
OS/2, and maybe 
find a killer 
application for 
that operating 
system 
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Pournelle 


Sweden as a home system. Professional 
offices mostly use European- and Swedish- 
made PCompatibles. Microsoft is the ma¬ 
jor software publisher; indeed, I found out 
after I got there that Microsoft was one of 
the sponsors of the science and science 
fiction convention I attended as guest of 
honor. Many of the attendees came from 
the newly liberated Baltic republics, and 
there were a few from as far away as Bul¬ 
garia. The economy being w hat it is, the 
convention was a low-key event, but I had 
a great lime. And it sure is nice to see a 


city that is celebrating its clean and spar¬ 
kling water. 

1 got back just in time for an¬ 
other disaster, with my computer 
complaining of memory errors on start¬ 
up. This time I remembered what does it: 
I turned off the machine, disconnected the 
keyboard, turned it upside down, and beat 
on it for a while. A bunch of junk fell out, 
I connected it back up, and Lo!, no more 
memory errors. Even the newest machines 
use the keyboard encoder chip as part of 





.'fft—z 




NE W FACE ON YOUR HOST DATA. 


iVJ EMULATION GIVES YOUR 
i A FACELIFT—THE WINDOWS 
pE! 

Vterni, host data was dull 
colorless, and limited by aging host 
applications. KEAterm translorms your host 
data—making it better looking, and more 
useable. 

Apply the power and ease of Windows 
tools, like Excel 1-2-3, WordPerfect, Visual 
Basic... to your host data using KEAterms 
DDE, hot links, file transfer, and user-defined 
menus and dialog boxes. And you'll get 
more done taster with multiple KEAterm 
sessions. 

Advanced features include a powerful 
macro language and definable on-screen 
button pads, to make youi work even 
easier. KEAterm speeds your work with high 
throughput over your serial port or installed 
TCP/IP or LAT network. ■ 


KEAterm 420—a poweiful link to 
your VAX and UNIX text 
applications. 

KEAterm 340—iai applications 
requiring KeGIS, Tektronix, or sixel 
graphics. 

KEAterm— (or Windows NT 

available sooni 

Empower your desktop newt 


Call 1-800-663-8702 


KEA Systems Ltd, 

3738 North Fraser Way. Unit 101 
Burnaby, B.C Canada V5J 5G1 
Phone: (604) 431-0727 
Fax; (604) 431-0618 
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the A20 handler (address line 20, which 
accesses high memory), so if there’s any 
kind of short or low power in the keyboard, 
the computer can believe it has a memory 
error. If you get memory errors on start-up, 
be sure the keyboard is all right before you 
open up the computer. You may save your¬ 
self a lot of work. 

Incidentally, I have a whole bunch of 
new keyboards that incorporate trackballs. 
Key Tronic makes the TraklOl with a 
good feel and layout, with the trackball in 
a convenient place. Of course, keyboard 
feel is a personal thing: I happen to like 
the noisy snap action of IBM and North- 
gate keyboards, rather than the softer and 
more quiet action of the Key Tronic key¬ 
boards, but many have the opposite view. 

I also like having ihe function keys on the 
left side rather ill an across the lop. My 
partner Larry Niven, on the other hand, 
wants his on top. The solution to that is 
the Northgate OmniKey Ultra, which has 
them in both places. 

Having the trackball on the keyboard 
makes a lot of sense, particularly if you 
use furniture with a keyboard drawer. But 
there is one drawback: while a mouse has 
to pick up junk off the table when it wants 
to gum itself up, the trackball collects crud 
from above. If you do use a trackball, 
yoif 11 probably have to clean it daily. 

Trips arc an opportunity to test 
portable computers. This time, I carried 
the Gateway HandBook to use as a very 
portable notebook and an old, battered 
Zenith Mastersport 385SL for heavier-duty 
work. Alas, my HandBook needs a new 
battery pack; it used to hold a charge for 
hours, but no longer. This is a pity, be¬ 
cause it fits in a shoulder bag and can be 
carried to museums and other places you 
don't want to take a heavier machine. 
When it’s working, l love it, and Fm sure 
a new battery will fix everything. 

The Mastersport, like the ubiquitous 
bunny, just keeps going and going. 1 have 
much faster portables with larger screens, 
but l keep coming back to that old ma¬ 
chine. The screen, although smaller than 
those on some new machines, is very read¬ 
able, more than good enough, and I love 
that keyboard. Also, the Mastersport is ex¬ 
tremely reliable. One of these days, I" 11 
upgrade to a newer model just so I'll have 
that to write about, but meanwhile, I sure 
Like that ancient laptop. 

My mail is pretty heavy this 

month, with a number of complaints about 
my criticism of Symantec's new Q&A 
Write for Windows. Typical of them is 
Joel Fritz, who says, “I can understand 
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“You asked for a powerful and affordable tool to 
develop client/server applications. That’s why 
I developed System Architect 3.0.” 


JAN POPKIN. CHIEF SCIENTIST 
POPKIN SOFTWARE & SYSTEMS, INC 


Developers and project teams looking 
tor a CASE-based tool for client/server 
applicadon development will find the 
answer in System Architect^ 3.0. This 
latest version of the CASE pnce/perfor- 
mancc leader includes all die features of 
expensi ve too ls for a fraction of the cost. 

To quote CASE Trends Magazine: 
“Popkin Software and Systems have 
delivered on their promises, by offering 
inexpensive, easy-to-use products that 
deliver results.” 

System Architect 3.0. 

SA 3.0 simplifies the development of 
client/server applications by supporting 
multiple methodologies including 
Information Engineering, Gane&Sarson, 
Yourdon, IDEF, OOA&D, 55ADM IY 
Shlaer/Mellor, and Ward & MdJor, It also 
features an integrated data repository you 
can customize. And it runs under MS 
Windows* or IBM’s OS/2 PM? 



Flexibility And Functionality. 

The ideal combination of flexibility and functionality has made SA the 
undisputed price/performance leader. As the needs of developers have 
changed, so has the scope of SAs features and options: 

SA Screen Painter: Allows repository-based development 
of GUI screens and menus or 

i.v uLrtujur l 

WINDOWS, character-based screens, 

SA Object-Oriented Version: Supports 
Booth "91 and Coad/Youidon. 

5/1 Reverse Data Engineer: Reverse 
engineers SQL databases, including 
SQL Server, SYBASE, DB2, Informix, 
and Oracle, 

SA Schema Generator: Generates DDL 
and SQL triggers from entity models for 
Oracle, Informix, Ingres, PROGRESS, 

Paradox, dBASE til, DR2, SQL Server, 

SYBASE, and other SQL and 4GL databases. 

SA Project Documentation Facility: 

Enables the automatic generation of deliverables with desktop 
publishing quality from SA Encyclopedia. 


Pul Your Project Team Tn A Class Of Tts Own. 

System Architect 3.0 makes your project team more productive 
because it lets your users rsilly w T ork together. It does this with a range 
of capabilities including: 

Network Version — Allows multiple team members to work concur¬ 
rently on a project while sharing the SA 
Repository by locking diagram and data dic¬ 
tionary records. 

Network Security — Allows Project 
Managers to uniquely identify and classify per¬ 
sonnel widi appropriate levels of authorization. 

Access Control — Allows tram members 
to check-out, check-in, or freeze encyclopedia 
objects with defined authorization. 

Version Control - Allows project ency¬ 
clopedias, and their related files, to be saved 
and stored with appropriate version-identify¬ 
ing data. (Available in version 3.1) 

Learn More About System Architect 3,0. 

Call us at l-800-REAL-CASE, ext. 138. Or fax us at 1-212-571-3430. 
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System Architect 3M covers your development lifecycle with 
a complete range of features and options. 


Choose Your Development Environment 

System Architect 3.0 allows you to seamlessly interface with your choice 

of client/server application 


development environments: 

SAfPowerBuilder Link . 
Allows the exchange of design 
inform anon between SA and 
PowerBuilder for the devel¬ 
opment of more robust 
client/server applications. 

SAISQL Windows Link. 
Works with Guptas SQL 
Windows. 
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1 Paint G UI screens from data in repository. 


Ask how you can qualify for a free 30-day evaluation copy. 


SYSTEM 
ARCHITECT,. 

Pcpkin Software & Systems, Itic- T 11 Park Place, NY, NY 10007-2801 
Tel: (212) 571-3434 Fan (212) 571-3436 
Waridwide Salat. I c aiy 39-49-8700366: Denmark 45-45*8232001 
Switzerland 41-61-6922666; Germany 49-6151-82077; 
Sweden 46-8^626-8100; Benelux 31-3406-65530: 

England 44-926-881186; Australia 61-02-346499 
Elsewhere 212-571-3434 


ft 1993 Pop kin Sotrware 5c fymnn li»c, live System Architect logo e -a Trademark ofT'wpkm 5c Systems, Inc. 
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your disappointment at Symantec’s hav¬ 
ing abused the name of a program you 
loved, but if you think of il as having an¬ 
other name and think of the market niche 
it’s aimed at, it’s a good tool 
at a fair price/’ On reflection, 
he’s right: the program is a 
pretty good little editor, I do 
miss bookmarks, but other¬ 
wise, it has about all you need, 
and it’s a refreshing step to¬ 
ward smaller programs in 
these days of galloping fea- 
turitis. 

There’s also a new Win¬ 
dows version of the Symantec Q&A 4,0 
database and word processor. It’s com¬ 
patible with older versions and will convert 
DOS-version files. I have only a beta copy 
so far, so I’ll hold final comments until it 
ships. Q&A has always been the best flat- 
file database in existence, bar none, and 
unless you really need a relational data¬ 
base, you may find lhai Q&A does every¬ 
thing you need. It's certainly ihe easiest 
database program lo learn; and the mail- 
merge program is very powerful as well 
as absurdly easy lo use, 

Niven and I still do most of our text cre¬ 
ation in character-based Q&A Write; the 


only reason we need anything else is that 
Q&A Write for DOS doesn't prim very 
well, and it works only on files of 30,000 
words or so, meaning that we have to make 
each chapter of a novel a .sep¬ 
arate file. Q&A Write for 
Windows will read those 
files into one big file, so we 
can do a global search and 
replace. It will also do a 
proper job of printing. 
However, it doesn’t have 
the old WordStar command 
set that Q&A Write for DOS 
incorporates. There are other 
limits. The result is that we’re not really 
tempted to change over from our present if 
clumsy system in which we use Word for 
Word lo convert Q&A Write files into 
Word for DOS and then let Word for Win¬ 
dows read them in. One of these days I’m 
going to use RFXX (more on that another 
time) to write a full routine for taking a 
bunch of files with filenames of FILE¬ 
NAME . NUM, where NUM is the chapter 
number; using Word for Word to convert 
them; and reading them into Microsoft 
Word as one big 11 le with page breaks be¬ 
tween chapters, 

t still recommend Q&A, database and 


editor, as one of the best bargains in PC 
programs. It’s easy to learn and powerful 
enough for most purposes. Those inter¬ 
ested should get PC World Q&A Bible t 
Version 4 from IDG Books; this comes 
with templates, examples, macros, tips and 
tricks, and about all you’ll need to make 
Q&A really useful. It’s written by Tom 
Marcellos, technical editor of the Quick 
Answer (Pinnacle Publishing, P.O. Box 
888, Kent, WA 98035). This is a Syman¬ 
tec-independent newsletter on Q&A ap¬ 
plications, well worth your attention if you 
use Q&A much. 

One reason I continue to like 

Q& A Write for DOS for my first drafts is 
that it combines easily with both Defini¬ 
tions/Plus (which is The American Her¬ 
itage Dictionary) and Microlytics’ Word 
Finder, making both available right in the 
word processor. This means I can use 
Word Finder to pop up synonyms and then 
use Definitions/Plus to look the word up; 
and all that's available on a DOS laptop. 

All that and more are available with Mi¬ 
crosoft Bookshelf, particularly the CD- 
ROM version that combines Microsoft 
Word for Windows; but while l can and 
do sometimes carry a SyDOS Personal CD 



Three Good Reasons for Choosing Videx Bar Code Readers: 



Portable Durable Programmable 

Proven performers in any environment—from die office to 
the outdoors—Videx's family of bar code readers leads the 
industry as the most portable, durable, programmable 
data collectors. Make your job easy. Keep track of time, 
attendance, assets, inventory, work-in-process, shipping 
and receiving with a bar code reader from Videx®. 


TimeWand® I, Dura Wand®, and TimeWand IT are 
designed for today's world of diverse applications and 

See us at Comdex, Booth #LI497 

Videx, Inc* 1105 N.E. Circle Blvd v Corvallis, OR 97330-4285 * 503-758-0521 * FAX 503-752-5285 

Videx, TimeWand, and Dura Wand are registered trademarks of Videx, Inc. GC0356 
228 BYTE December 1093 Circle 1 59 on Inquiry Cord, 


demanding environments. All at prices that make them 
the obvious choice. 


TimeWand I 

$298 

DuraWand 

$495 

TimeWand 11 

$698 


For a free information 
kit, call Videx today at 
503-758-0521. 
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2325 E. 13th St, • Tulsa, OK 74104 • (918) 583-4149 
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STATIST 1C A/Mac (for Macintosh) A STATKTltW-compatihJe, 
comprehensive data analysis ami graphics system designed for [he Macintosh a 
Large selection of statistical methods fully integrated with presentation-quality 
graphics find. EDA. mulliplols, a wide selection of interactively rotatable 3D 
graphs; MatDruw-siyie tools) m Unlimited size of files * Full support for System 
7, inch “Publish and Suhscrihe r m Price $695. 

Quick STATIST 1C A/Mac (for Macintosh) A subset of STATIS- 
TICVMat: a comprehensive selection of bask statistics and the full graphics ca¬ 
pabilities of STATlSnCA/Mflc ■ Price $395. 


Overseas Offices.: StatSoft of Europe {Hamburg, FRG). phi 040/ 

4200347, tax: 040/4911310; StatSoft UK (London, UK), ph: 0462/482822, 
fax: 0462/482655: StatSotl Pacific (Melbourne, Australia), ph' (0(3) 663 
6580, fax: (03) 663 6117; StatSoft Canada-CCO (Ontario), ph. 416-849-0737, lax. 416-349-0918. Available From: CORPORATE SOFTWARE and other Authorized Representatives Worldwide: Hol¬ 
land: MAB Julsrng, 071-230410: France: Version US (1) 40590913; Sweden: AkademiData 018-240035; Hungary: Dagent Kft 186-5782; Belgium: TEXMA TO 61 16 28; South Afrrca: Osiris 12 663-4500; 
Japan (Macintosh): Three's Company, Inc.. 03-3770-7600; Japan (DOS and Windows): Design Technologies, Inc., 03-3667-1110. 

SotScfl, STATISTICAL, Quick STATISTICAL. STATISTCAMk, Chik* STATISTJCAAtac, STATISTIC ADOS, dun*. STATESTIOATTO&. -md Scraflshasl ana rradamarts of SunSoft, Ihc. 


Quick STATISTICA/ht u (for Windows) A comprehen¬ 
sive selection of basic statistics and the M graphics capabilities of 
STATISTICS ■ Price $495 


STATIST ICA/DOS (for DOS) A STAmTTCA/w-compat- 
ible data analysis system m Price $795, 


Quick STATISTICA/DOS" (for DOS) A subset of STA- 
TISTIGVdos statistics and graphics ■ Price $295 


Domestic sh/h $10 per product; 14-day money back guarantee. 
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STATISTICA/w (for Windows) Complete Statistical Sys- 
tern with thousands of on-screen customizable, presentation-quality 
graphs fully integrated with all procedures ■ Complete Windows 3-1 
support, DDR, OLE, TT-fonts, multiple toolbars, right mouse button 
support ■ Unlimited numbers of data-, results-, and graph-windows 
■ inter-window integration: data, results, and graphs can be treated 
as objects and converted inio one another in a number oF ways ■ 
The largest selection of statistics and graphs in a single system; 
comprehensive implementations of: Exploratory techniques; multi- 
way tables with banners (presentation-quality reports); non para- 
metrics; distribution fitting; multiple regression; general nonlinear 
estimation; stepwise log] E/probit; general ANCO VA/MAN COV A; step¬ 
wise discriminant analysis; log-linear analysis; factor analysis; dus¬ 
ter analysis; multidimensional scaling; canonical correlation; item 
analysis/reliability; survival analysis; time series modeling forecast¬ 
ing; lags analysis; quality control; process analysis; experimental de¬ 
sign (with Taguchi); and much more ■ Manuals with comprehen¬ 
sive introductions to each procedure and examples ■ Hypertext- 
based StaLs Advisor expert system ■ Extensive data management fa¬ 
cilities (spreadsheet with long formulas, block operations, ad¬ 
vanced Clipboard support, DDE hot links, relational merge, data 
verification, powerful programming language) ■ Batch command 
language and macros also supported, ‘aim-key system h ‘ options m 
All output displayed in Scrollsheets™ (dynamic, customizable, pres¬ 
entation-quality tables with toolbars, pop-up windows, and instant 
2D, 3D and multiple graphs) ■ Extremely large analysis designs 
(e,g>, correlation matrices up to 32,000x32,000, unlimited ANOVA 
designs) ■ Megafile Manager with up to 32,000 variables (8 Mb) 
per record ■ Unlimite d size of files; extended (“quadruple 11 ) preci¬ 
sion; unmatched speed m Exchanges data and graphs with other ap¬ 
plications via DDE or an extensive selection of file import/export fa¬ 
cilities ft Hundreds of types of graphs, including categorized multi¬ 
ple 2D and 3D graphs, matrix plots, icons, and unique multivariate 
(e.g. T 4D) graphs ■ Facilities to custom design new graphs and add 
them permanently to menu ■ On-screen graph customization with 
advanced drawing tools, interactive stretching and resizing of com¬ 
plex objects, interactive embedding of graphs and artwork, special 
effects, icons, maps, multi-graphics management, page layout con¬ 
trol for slides and printouts; unmatched speed of graph redraw ■ 
Interactive rotation, perspective and cross-sections of all 3D and 4D 
graphs ■ Extensive selection of tools for graphical exploration of 
data: filling, smoothing, overlaying, spectral planes, projections, lay* 
ered compressions, marked subsets ■ Price $995. 
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drive an trips to use with a portable, the 
combination takes setting up. It's a long 
way from a laptop. 

Alas, lately Tve had some odd prob¬ 
lems with Definkions/Ptus. It works just 
fine on this machine, a 33-MHz 486 Chee¬ 
tah with an Intel OverDrive 
processor, 1 built a Windows 
PIF (program information 
file) for it and use a batch file 
to load Definitions/Plus, 

Word Finder, and Q&A Write 
3.0 as a DOS program under 
Windows, The batch file 
loads Defmitions/Plus with 
the /e switch, which puts it 
into high memory. I’m using that now to 
write this, and it works just fine. 

However, when I did that on the 33- 
MHz Gateway 2000 486, even though I 
used the identical PTF and batch file from 
Big Cheetah, I got a screwy message about 
“Incompatible Mouse Driver,” and it 
wouldn't work, I could load Defini¬ 
tions/Plus without the /e switch, but that 
uses memory. The obvious remedy was to 
be sure I used the same mouse drivers in 
both machines, which turns out to be the 
MOUSE.SYS that comes in Windows. 
There are probably reasons to use some 
other mouse driver, but so far, I haven't 
found them. 

Incidentally, I have pretty well con¬ 
verted over to the new-and-improved Mi¬ 
crosoft Mouse, the larger one that's shaped 
like a teardrop. I still like the old “Dove 
soap bar" Microsoft Mouse, but the new 
one is a definite improvement: easier to 
hold and easier to use. It’s a definite can¬ 
didate for a User’s Choice award. 

I’ve been doing intensive tests 
of OS/2, so I installed my Defini- 
tions/Plus, Word Finder, and Q&A Write 
combination on Ozzie, the IBM PS/2 
Model 77 that is my main OS/2 machine. 
OS/2 has great flexibility. It creates a new 
virtual DOS machine for each major DOS 
session. Each session can have a number of 
settings, including control of access to 
COM ports, priority in multitasking, mem¬ 
ory size, and a whole bunch of stuff I don' t 
fully understand yet. (Fortunately, I don't 
have to worry much about them: OS/2 is 
pretty smart about defaults.) 

One setting will give expanded mem¬ 
ory to your virtual machine. I set that and 
used my old batch file, including the /e 
switch for loading Definitions/PI us into 
high memory. That seemed to work: it 
would load, and I could summon the dic¬ 
tionary while still at a DOS prompt, both 
before and after loading Word Finder; but 
when I loaded in Q&A Write and tried to 


pop up Definitions/Plus, 1 got a file error 
message. 

If T remove the /e switch, everything 
works fine. Thus, there may be some ob¬ 
scure setting I can use that will a!low f De¬ 
finitions/Plus to go into high memory with 
Q&A Write, but if so I 
haven’t found it. What I did 
find, thanks to IBM’s OS/2 
guru Dave Whittle, is a nifty 
OS/2 feature. Among those 
settings is one that’s called 
Vi de o_Mode_Restri cti on. I 
set that to CGA Only. Since 
Q&A Write is a character- 
based editor, that turns out to 
have no effect whatever on screen quality, 
but it frees up something more than l IX) 
KB of memory. The result is that without 
the /c switch. I’ve got about as much work¬ 
ing-space memory in Ozzie as I do run¬ 
ning the same deal in Windows on Big 
Cheetah, 

OS/2 2.1 is now Stable and has a 

lot of nifty features. There are also an¬ 
noying problems, but once you get it in¬ 
stalled, you’re unlikely to encounter a dis¬ 
aster. 

Proper installation is important. That 
usually means a complete new installa¬ 
tion, including repartitioning and refor¬ 
matting the hard disk. If you’re upgrad¬ 
ing from version 2.0 to 2,1 and have never 
used any of the beta versions, IBM says 
you’re safe in doing an upgrade installa¬ 
tion. I suppose 1 believe that, but if 1 were 
installing or upgrading OS/2, I’d go whole 
hog. 

Anyway, I’d installed several beta ver¬ 
sions of 2.1, and it was clear that some of 
the odd results I’d been getting were due to 
remnants of old beta code. On advice from 
Whittle, l saved everything off onto a Max¬ 
imum Storage Duette optical drive, got 
out a new shrink-wrapped package of OS/2 
on CD-ROM, and started from scratch. 

It all went swimmingly. Of course, I 
was working with an IBM PS/2 Model 77, 
which was pretty well designed for OS/2, 
so it blooming well ought to have gone 
smoothly. All told, it took less than an 
hour to reformat the hard disk and install 
OS/2 from the CD-ROM. If you have to 
use floppy disks, it will take considerably 
longer. 

Once that was done, 1 installed LapLink 
Pro from a floppy disk and connected to 
one of the machines on my network, which 
effectively gave me access to every drive 
out there. I then began reading in stuff 
from the Duette. The original plan had 
been that I'd connect the Duette direedy to 
Ozzie; the PS/2 Model 77 has SCSI on the 
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motherboard, and there's a SCSI port in 
back. 

Alas, i can't connect to that SCSI port, 
because IBM has for no discernible rea¬ 
son used a proprietary plug for the SCSI 
port; and no store in Los Angeles has either 
a cable to fit that plug or an adapter to turn 
it into something a normal cable will fit. 
Worse, when I called Eagle Electronics in 
Glendale, they said they did have one, and 
it was only after 1 drove there that they 
discovered they didn’t. I don’t know what 
SCSI controllers are selling for, but the 


cable costs about $75, a substantial part 
of the cost of just buying a Future Domain 
SCSI board with a sLandard cable. 

To add something to the SCSI port on 
the motherboard, you need an IBM cable; 
the outlet is very nonstandard. The cable is 
huge and not cheap. 

The Duette is the fastest optical drive 1 
have ever seen, faster than the Pioneer, 
faster than my network, as fast as hard 
disks were only a few years ago; but that 
hardly mattered, since 1 had to connect it 
with LapLink through parallel ports. The 


ARE YOU SPENDING 
TOO MUCH TIME 
DRAWING FLOWCHARTS? 

YOU NEED FLOW CHARTING™ 3. 



Every day, professionals worldwide save time 
and money using Flow Charting 3. It's fast, 
efficient, easy to use, and always produces 
presentation-perfect charts and diagrams. 

With Flow Charting 3's built-in flexibility, 
you can create customized charts using a 
variety of shapes, lines, and text— 
placed where you want them. 

Plus, Flow Charting 3 is now available in a 
LAN version. Making it easy to share files and set 
up work groups for specific projects. 

And it's backed with free technical support and a 
90-day no-risk guarantee. So if you're spending too 
much time drawing charts, call for a free demo and 
see for yourself what makes Flow Charting 3 the 
best-selling flowcharting software. 

See your dealer today! Or for a 
free interactive demo disk,call 
1-800-525-0082, ext. 112 

International: 408-778-6557, ext. i 12 

NhivcH is4i registered temkmarh of .Novell, lie. 



SoMware Corporation 


Excellence in charting the flow of ideas! 

Patton & Patton Software Cotp. 485 Cochrane Circle, Morgan Hill, CA 95037 


result was that it took no little time to save 
and restore my applications files. 

When 1 got the cable, I tried again to 
connect the Duette directly to the PS/2 
Model 77. While there are no OS/2 driv¬ 
ers, I thought it should work in a DOS 
window under OS/2, One of the nifty fea¬ 
tures of OS/2 is that each DOS window is 
a different virtual machine and can have its 
own CONFIG.SYS and AUTOEXEC 
.BAT files independent of any other. Of 
course, that means that the Duette won’t be 
available as a general system asset, but 
within that window, it can be a very fast 
backup system. 

After I got a cable, I round that the Max¬ 
imum Storage drivers for the Duette won’t 
load into an OS/2 DOS session. I was ad¬ 
vised by IBM to try booting the PS/2 with 
a DOS disk and see if these would load 
with that. 

Alas, I had used Stacker on the D drive 
(logical drive) because the PS/2 has only 
about 2(X) MB on it, and given the amounts 
of software I test, having 100 MB on the D 
(DOS) drive wasn’t enough. This means I 
have no access to that drive in DOS. I sup¬ 
pose I might be able to load the DOS 
Stacker drivers on boot-up, but I am un¬ 
derstandably afraid to do that, since it 
might mess it up for access by OS/2. 

The upshot is that the only way I can 
use the Duette drive with the OS/2 system 
is to attach it to a DOS machine and link 
the DOS machine and the OS/2 machine 
with LapLink on a parallel cable. Need¬ 
less to say, this sort of negates the speed of 
the Duette drive. IBM has such wonderful 
stuff, all about 90 percent ready to use. 
But that last 10 percent can be a bear. 

The results uf my OS/2 rein- 
Stallation have been worth the effort. 
All Lhc odd and mysterious glitches, prob¬ 
lems that not even Whittle understood, 
have gone away. 

Of course, that makes the design faults 
stand out more clearly. One of the worst is 
the way OS/2 treats DOS programs run¬ 
ning in the background. Unlike Windows, 
which right out of the box iconizes back¬ 
ground programs and puts them in a line 
across the bottom of the screen, OS/2, even 
after customization, does strange things 
with those program icons. Having made 
it easy to assign fancy icons to DOS pro¬ 
grams, OS/2 then proceeds to ignore them. 
When it iconizes a DOS program running 
in the background, it shows only the gener¬ 
ic DOS icon with your program label un¬ 
der it. Clearly, the OS/2 design team didn’t 
spend much time thinking about why peo¬ 
ple use a GUI, You might as well have a 
menu. continued 
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On the other hand if you like menus, 
OS/2 has a deal for you* Under OS/2, you 
can create elaborate menus and attach them 
to any program, folder, or virtual machine 
that you like. You can put all the produc¬ 
tivity tools and applets onto a menu avail¬ 
able on the general desktop. You can cas¬ 
cade menu items. I've only just discovered 
this feature, and I love it. 

I’ve also installed a number of Win¬ 
dows programs under OS/2, and they 
work. They seem slower on the PS/2 Mod¬ 
el 77 (a 4S6DX/2) than under Windows 
on the Gateway 2000; whether that's hard¬ 
ware or my lack of understanding of tine- 
tuning, 1 don’t know yet. They’re not all 
that much slower; Til do some fiddling 
and report next month. The important thing 
is that all the Windows programs I've tried 
work just fine in Win-OS/2. 

OS/2 is a fine operating system, 

a better DOS than DOS, at least as good a 
Windows as Windows; but the most im¬ 
portant factor for Us future will be the 
availability of applications. People don’t 
buy computers for an operating system, 
they buy them to get work done. OS/2 will 
sell when there are killer applications that 


won’t run on anything else. 

Pm a little out of touch with the busi¬ 
ness-modeling community, but I think that 
if you’re in business analysis, Quantum 
Leap may be just that essential killer ap¬ 
plication. There may be a more advanced 
business-modeling and problem-solving 
system available for mainframes, but I 
don't know of any that are available for 
small computers. 

I suppose that’s not strictly true: a math¬ 
ematician or trained operations research 
person could use Macsyma or Mathemat¬ 
ics to build matrix models of similar com¬ 
plexity and power, but it wouldn’t be easy. 
One of Quantum Leap's advantages is that 
you can start doing some useful work in a 
couple of hours. 

Quantum Leap combines a powerful 
math tool set, including simplex and re¬ 
duced gradient solution algorithms, with an 
easy-to-use spreadsheet interface, what 
appears to be a fully relational database, 
and the capability to incorporate expert- 
system rules. The result is a multidimen¬ 
sional analytical tool you can use to mod¬ 
el quite complex systems in a fairly short 
time. Just build up tables of data (or import 
them from ASCII or SQL files) and fol¬ 


low the instructions for turning them into 
a model by specifying relationships. T 
won't say it's simple, but it's not rocket 
science, either, (Actually, rocket science 
isn't that hard, hut I'll leave that for an¬ 
other time.) 

You can use modeling programs for 
making decisions. The big advantage of 
explicit modeling is that you must specify 
your decision factors. You can then vary 
them (what if this didn't happen?) and find 
out how important they really are. Back 
when l was in aerospace strategic analysis, 
we used more primitive modeling tools, 
and even then we'd sometimes find the 
traditional ‘'intuitive" decisions were of¬ 
ten determined by nearly irrelevant fac¬ 
tors. You can always strain like a gearbox 
and overrule the recommendations the 
model gives you if you’re Certain it's 
wrong: belter still, you can look to see why 
you and the model disagree. That usually 
results in a better model. 

I’ve had Quantum Leap up for a few 
days now, and Lm impressed enough that 
I'll keep it for my own use. It’s probably 
nm the killer application that will do for 
OS/2 what VisiCalc did for the Apple II, 
but it's another good reason to consider 
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Subscribers 

F rom time to time we 
make the BYTE 
subscriber list avail¬ 
able to other companies 
who wish to send our 
subscribers material about 
their products. We take 
great care to screen these 
companies, choosing only 
those who are reputable, 
and whose products, 
services or information we 
feel would be of interest to 
you. Direct mail is an 
efficient medium for 
presenting the latest 
personal computer goods 
and services to our 
subscribers. 

Many BYTE subscribers 
appreciate this controlled 
use of our mailing list, and 
look forward to finding 
information of interest to 
them in the mail. Used are 
our subscribers' names and 
addresses only (no other 
information we may have is 
ever given). 

While we believe the 
distribution of this infor¬ 
mation is of benefit to our 
subscribers, we firmly 
respect the wishes of any 
subscriber who does not 
want to receive such 
promotional literature. 
Should you wish to restrict 
the use of your name, 
simply send your request to 
the following address. 

BVFE Magazine 

Attn: Subscriber Service 

P.O. Box 555 gvj 

High ts town, NJ 08520 


Pournelie 


OS/2 when you’re deciding on operating 
systems. 

I also installed Stacker for 
OS/2. It works. In fact, it works so 
smoothly that there’s not a lot to say. The 
installation program is complete, the in¬ 
structions make everything easy, and it all 
goes just as you expect. Because I am for¬ 
ever experimenting with new sluTf, I have 
my OS/2 machine partitioned into a C 
(boot) drive for the OS/2 system and ap¬ 
plications and a D drive for DOS and Win¬ 
dows. I decided to let Stacker work only on 
the D drive. 

If you’re not using your OS/2 machine 
as an experimental test-bed, there’s no rea¬ 
son not to let OS/2 compress all the drives 
it can Imd, and one of these days I’ll prob¬ 
ably do that. Meanwhile, Stacker works 
quietly and invisibly. It’s wise to back up 
all files before letting Stacker work on a 
disk, but you don’t have to clean or refor¬ 
mat the disk when you install. Stacker pre¬ 
serves all your files as it goes. 

Stacker comes wilh its own repair tools. 
Fortunately, I haven’t had any need for 
them, hut 1 presume they work. The com¬ 
pany has pul a lot of time and effort into 
making file compression safe and reliable, 
and in my judgment, they understand these 
things very well. I still prefer hardware to 
software solutions, hut Slacker is an inex¬ 
pensive way to get a lot more hard disk 
space at very little risk, and, after consid¬ 
erable study. I’m willing to use it. Rec¬ 
ommended, 

The multimedia blitz is starting, 
and there are a hundred programs out there 
for creating presentations. Most have one 
or another great feature, and I’ve written 
about some of them, just as I've written 
about a number of Windows appl[cations- 
builder programs. 

In both cases, Fve given up trying to 
decide which programs are best; but I can 
tell you what’s good enough. If you want 
to build up Windows applications, use 
Asymetrix’s ToolBook, and if you’re after 
multimedia presentations, use the same 
company’s Compel. Neither one is as fast 
as I would like, but they’re both reasonably 
easy to learn, have more features than I’m 
likely to need, and get the job done. Be¬ 
cause of the close association between 
Asymetrix and Microsoft—Paul Allen and 
Bill Gates were partners in founding Mi¬ 
crosoft—you can be sure that Asymetrix 
products will track any new developments 
that occur in Windows, and you won’t be 
left behind. 

Compel can get images from Autodesk 
animations, Kodak Photo CD, Microsoft 


Video, and most other standard sources. 
It understands MIDI, and, in fact, Asym¬ 
etrix has formed a close relationship with 
Turtle Beach. Turtle Beach makes excel¬ 
lent high-quality sound cards for the mon¬ 
ey. Compel comes with a bunch of tem¬ 
plates and a good tutorial. 

When the multimedia standard came 
out, a great deal was made about being 
able to do multimedia on 286 machines. 
That has fallen by the wayside: Compel 
works on 386 machines and higher only* 
needs Windows 3.1 or higher (it works 
fine wilh Windows for Workgroups), and 
wants 4 MB of RAM, although you can 
do presentations on a color laptop with 2 
MB if you have to. 

There are faster multimedia programs 
wilh more features, but they cost a lot 
more, and most people don’t need the ex¬ 
tra features anyway. If you’re planning to 
perform multimedia presentations, Asym¬ 
etrix’s Compel is a real bargain. Recom¬ 
mended, 

There’s a new edition of the Mi- 

crosoft Developer Network News and a 
new CD-ROM (Disk Three) of software, 
tips, and sample code Tor Windows, Chica¬ 
go, and NT; lips from Dr, GUI, telephone 
numbers for getting hold of Microsoft, let¬ 
ters to the editor, documentation for Vi¬ 
sual Basic 3,0, Access, and FoxPro; the 
NT and Windows 3.1 resource kits; and a 
partridge in a pear tree. 

if you’re a software developer and you 
don't subscribe lo il ($195 a year), if for no 
other reason than to see what Ihe opposi¬ 
tion is up to, you’re out of your mind. (To 
subscribe, call (800) 759-5474. Have a 
credit card handy. The fax number is (303) 
443-5080.) 

They’ve already let the DC/X 

take a “bunny hop,” and now it’s about to 
do a longer flight. DC/X is the McDon¬ 
nell Douglas one-thirdrscale model of the 
SSX experimental spaceship I've been pro¬ 
moting as chairman of a space advisory 
council. One of the council members is 
longtime aerospace engineer and writer 
G, Harry Stine, Harry provided technical 
expertise for the new Brnderbund program 
Discover Space and wrote the companion 
book that comes with the program. It’s an 
excellent package. 

Discover Space runs under DOS. It will 
work with almost any decent sound board 
and needs a VGA or Super VGA graphics 
card, 7 MB of hard disk space, and 560 
KB of free memory. It wants a mouse, al¬ 
though it can run without one, and it re¬ 
ally needs a 386, It’s not a Windows ap¬ 
plication, but it will run just fine as a DOS 
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The Annotated ANSI C Standard 

by the American National Standard 
for Programming Languages—G 
Annotated by Herbert Schildt 
Covers ANSI/ISO 9899-1990 
$39.95 ISBN: 0-07-881952-0 


If the Doc Looks like Greek to You 


• i i 


Read This. 


Rely on Osborne to deliver the computer books with the information 
and insights you need.. .on virtually every hot programming topic. 
With our books, yoirll find the answers fast, so you can become 
more productive, knowledgeable, and confident. 


Abundant screen displays are 
clear and crisp, and marked 
for easy identification 



The clearly written, well organized text helps 
you find what you need quickly—you’ll also 
find a detailed index 


Special dialog boxes, tables, and tips 
call attention to vital information 



Get Answers— Get Osborne 
For Accuracy, Quality and Value 


AVAILABLE NOW AT YOUR LOCAL BOOK AND COMPUTER STORES 

Barnes&>Noble SUPER 0£/CROWN Borders' 

Three times morp bodes. Same peat Crown prices. 

Circle 128 on Inquiry Card. 



OS/2 Programming 

by Herbert ScftM 
Covers Versions 2,0 Si 2.1 
$29.95 ISBN: 0-07-88191 Ch5 



Application Programming 
for Windows NT Book/Disk 
by William H. Murray, III 
and Chris H. Pappas 
$39.95 ISBN; 0-07-831933-4 



The Visual Basic 3 lor 
Windows Handbook 

by Gary Cornell 

$29 95 ISBN: 0-07-881906-5 



The Best C/C++Tips Ever 

by Anthony Porter 
$29.95 ISBN: 0-07-881820-6 
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application under Windows, and it comes 
with its own PIF and icon. Whether you 
run it in DOS or Windows, it’s easy and in¬ 
tuitive to learn and use. 

This program will tell you a great deal 
about space: history, mythology, constel¬ 
lations, solar physics, orbital mechanics, 
and orbits of planets, comets, 
and asteroids. Want to see 
what will happen to earth if 
you hit it with various sizes 
of asteroids at various astro¬ 
nomical speeds? This will 
simulate the crash and show 
you the crater. Want to see 
the planets move around the 
solar system? Want to know 
what kinds of pictures the 
various planetary probes sent back to 
earth? It’s all here, and it’s all fun, as pain¬ 
less a way to explore the solar system as I 
know of. 

Get this as a Christmas present for any 
kid of just about any age. Open it early 
and use it yourself. Recommended. 

Another fun, if perhaps overpriced, pro¬ 
gram is Gravitator Pro from Zephyr Ser¬ 
vices. This runs on almost any PC system, 
from a 256-KB CGA machine and up, and 
lets you simulate planetary systems. Ob¬ 
jects can have different colors or can be 
made invisible (it’s fun to model a system 
with an enormous black hole at the cen¬ 
ter). Input masses, distances, and so forth 
in almost any units; add multiple bodies; 
and let fly to see whether you have a stable 
system. You can save your work. All told, 
it's more fun and a bit more flexible than 
Gravitation for the Mac, 

Zephyr has a good reputation for solid 


software, and Lhis is one of their belter ef¬ 
forts. 

My mail also had several tips on 

how to handle proportional spacing for the 
LaserJet III in both QuickBasic and CBA- 
5IC CB86. Doug VanNatter’s tip from 
Hewlett-Packard’s PCL 5 
(Printer Control Language) 
manual is to send <esc> 
*p nxmy, where n is the dis¬ 
tance from the left side of 
the page and m is the dis¬ 
tance from the top (in 300- 
dot-per-inch units). You can 
also send <esc>*p nx, and 
it will stay on the line it was 
last at. Thus, <esc> 
*pl 950x37by will put the next printed 
character I 'A inches from the top and 6 [ h 
inches from the left. I’ve got a couple of 
minor errors in my check-writing program, 
and next time I work on it. Til use that to 
pretty things up and use a nicer rent than 
Lineprinter. 

Weldon Bailey reminds me of a trick 1 
used in CB ASIC to get several things right 
on a line: 

PRINT "Something to print"; 
CHR$(13) ; 

PRINT STRING$ (10 0, " 

$ 100,00 

The CHR$ (13 ) moves the print head to 
the beginning of the line, after which it 
will space 100 to the right and print the 
value. Since the value of a space won’t 
change as long as you don't change fonts, 
once you figure out the number of spaces 


needed, this will line things up nicely. Tab 
doesn’t work in this situation. This works 
with QuickBasic if you use the LPRINT 
statement, and I should have thought of it. 
It won’t fix the situation in which one or 
another of the w Something to 
print " lines is longer than 100 spaces, 

I read a lot on airplanes, so I got 

through a number of books this month. 
Two interesting ones are Richard Grenier’s 
Capturing the Culture: Film, Art, and Pol¬ 
itics (Ethics and Public Policy Center, 

199 I) and Michael Crichton’s Rising Sun. 
Grenier is a film critic who thinks a lot 
about what’s going on in Hollywood. His 
book comes with recommendations from 
both Senator Moynihan and Pat Buchanan, 
and if there’s anyone in the nation who 
agrees with everything Grenier says (in¬ 
cluding Grenier), I’d be much surprised, I 
don’t often say a book is important, but I 
think this one may be. 

There have been accusations that the 
movie Rising Sun is Japan bashing, which 
is interesting because what Crichton says 
about Japan in the book is considerably 
harsher. About 20 years ago, Rand did two 
studies on the concept of ”hostile trade.” 
BoLh included case histories of Japan back 
as far as the twelfLh century, when trade 
policy was deliberately used as a weapon 
in international conflict, Crichton’s book is 
a novel and proves too much. It’s surely 
frightening enough. Pm not at all certain I 
agree with him, but the matter is far too 
important to ignore. 

The two games of the month are 

W arlords II and Carriers at War with the 



THE ONLY SOFTWARE TEST SYSTEM YOU CAN TRUST! 


EVALUATOR THE NON-INTRUSIVE AUTOMATED SOFTWARE TESTING SYSTEM 


The Evaluator is hardware-base so that no code is loaded on the target computer. 
Testing is totally non-intrusive and does not affect the behavior of the software being 
tested. Excellent for performance testing: 

- No memory load 

- No CPU cycles on the target machine 

Effectively test GUIs with the new Test Designer for GUI! Work in an open environ- 
ment and produce output in C or C++, Full support for any GUI based application, 

- lightening fast synchronized testing 

- ICON/PATTERN recognition 

- dynamic Windows environment 

- X. Y mouse control 



Run your test over several platforms, including Windows, OK/2, DOS. NT and UNIX, 
With the Evaluator you can use the same test to port from one platform to another. 


Save time and money by testing your software applications with the Evaluator 
Automated Testing Tool. Call for more information. 


*>Os T4T WINDOWS ** Ul UNIX Os/2 


Eastern Systems Inc. 

The Software Testing Solution 
RO. Box 1087 Westboro, MA 01581-6087 
(508) 366-3223 FAX (508) 366-1520 
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THE ARTICLES THAT CHANGED THE WORLD 

MORE THAN A BIT—FROM BYTE 



ly one magazine has been taking readers 
to the front lines of the microcomputing 
revolution since its inception almost two 
decades ago—BYTE! 

Now you can relive the most glorious 
moments with this unrivaled chronicle of 
the evolution of this empowering technology. 
Here—and only here—you’ll find the 
groundbreaking articles and features that 
BYTE alone had the vision to publish, 
including: 

• Kemighan and Ritchie on C 

• Stroustrop on C ++ 

• Seminal pieces by Wozniak 

• Articles covering the most important 
operating systems developments 

• BYTE Awards from 1989-1992 


EVIE 

PH* WUKLDWJDK UIMPITINC 4LtTUllKI TV 

The 

Best of 
BYTE 

Two Decades 
on the 

Leading Edge 

JAY FEANADE / ALAN NASH Editors 


$24.95 (Paperback) 



• First-announcement product advertisements 

You won’t want to miss this invaluable new “best of” collection. Of course, all the bits of 
microcomputing’s most significant magazine count—but, from time to time, some bits of 
BYTE change the world. Get them all with The Best of Byte. 


Available at your local bookstore 
or call toll-free 1 -800-822-81 58 















Carriers at War Construction Set, both 
from the Strategic Studies Group, the Aus¬ 
tralian outfit that keeps producing quality 
computer games and simulations. The two 
games ate as different as they can be: War¬ 
lords II is an upgrade of the best-selling 
fantasy war game, while Carriers at War is 
a simulation of carrier warfare in the Pa¬ 
cific. (The Construction Set lets you make 
up your own scenarios.) 

Carriers at War suffers from not having 
a campaign plan, so there's no incentive to 
cut and run so that you’ll have assets to 
fight with another time, but it certainly 
makes you feel like you're in a carrier bat¬ 


tle. Warlords II is just fun. 

There's also an enhanced CD-ROM ver¬ 
sion of The Lord of the Rings from Inter¬ 
play Productions. If you at all liked the 
original game, you'll love this. Simulat¬ 
ing Tolkien's masterpiece has inherent 
limits: you can't surprise people who've 
read the book, and any change from the 
work of the master is going to be criti¬ 
cized. This is about as good as you'll ever 
see. 

I have a new version of the Supra mo¬ 
dem; it works wonderfully on noisy lines. 
There's a huge pile of CD-ROMs worth 
looking through, and this month 1 really 


do hope to get the Novell network going, 
so I can link OS/2, Mac, DOS, and Win¬ 
dows systems. Now I’m off to White 
Sands to see the spaceship fly. ■ 


Jerry Poumelle holds a doctorate in psychology 
and is a science fiction writer who also earns a 
comfortable living writing about computers present 
and future, Jerry welcomes readers' comments 
and opinions . Send a self addressed, stamped en¬ 
velope to Jerry Poumelie, c/o BYTE, One Phoenix 
Mill Lane „ Peterborough , NH 03458. Please put 
your address on the letter as well as on the enve¬ 
lope , Due to the h igh volume of letters, Jerry can ¬ 
not guarantee a personal reply. You can also con¬ 
tact him on BIX as ”jerryp. " 


For More Information 


If you're contemplating multimedia 
presentations, Compel (£295) is a bargain. The 
program can get images from Autodesk 
animations, Kodak Photo CD, Microsoft Video, 
and most other standard sources, and it 
understands MIDI. It comes with a bunch of 
templates and a good tutorial. Recommended. 
Contact Asymetrix, 110 110th Ave. NE, Suite 
717, Bellevue, WA 98004, (800) 448-6543 or 
(206) 637-1500; fan (206) 455-3071 Circle 
1146 on Inquiry Card, 

I use Doffnit ions/Piu s ($47.95) to look up 
words because it combines easily with Q&A 
Write for DOS, making It available right in the 
word processor. Contact Quinton Systems, 
Inc., P,0. Box 249, Quinton. VA 23141, (804) 
932 8380. Circle 1147. 

An excellent package. Discover Space 
($44.95) tells you a great deal about space: 
history, mythology, constellations, solar 
physics, orbital mechanics, and orbits of 
planets, comets, and asteroids. Recommended. 
Contact Br Oder bund Software, Inc., 500 
Redwood Blvd., Novato, CA 94948, (800) 521 
6263 or (415) 382-4400: fax (415) 382-4671. 
Circle 1143. 

The fastest optical drive I have ever seen, 
Maximum Storage's Duetto (from £2790) is as 
fast as hard drives were only a few years ago. 
Contact Maximum Storage, Inc., 518 North 
Nevada Ave., Suite 203, Colorado Springs, CO 
80903, (800) 843-6299 or (719) 442-6674; 
fax (719) 442-6671. Circle 1149. 

I like the Gateway HandBook (486DX2 40. 
$1995; 486SX 25 t $1495) because it fits in a 
shoulder bag and can be carried to museums 
and other places you don't want to take a 
heavier machine. Contact Gateway 2000, Inc., 
610 Gateway Dr., North Sioux City, SD 57049, 
(800) 846-2000 or (605) 232-2000; fax (605) 
232-2023. Circle 11S0. 

Gravrtator Pro ($149.95) Is more fun and a bit 
more flexible than Gravitation for the Mac. Input 
masses, distances, and so forth in almost any 
units: add multiple bodies; and let fly to see 
whether you have a stable system. One of 
Zephyr's better eFforts. Contact Zephyr 
Services, 1900 Murray Ave., Pittsburgh, PA 
15217, (800) 533-6666 or (412) 422 6600: fax 
(412) 422-9930, Circle 1151. 


If you liked the original The Lord of the Rings 
game, you'll love the enhanced CD-ROM version 
($64.95). This is about as good as you'll ever 
see. Contact Interplay Productions, 17922 
Fitch Ave., Irvine, CA 92714, (800) 969-4263 or 
(714) 553-6678; fax (714) 252 2820. Circle 
1152. 

The CD-ROM version of Microsoft Bookshelf 

($195) combines Microsoft Word for Windows 
with pop-up synonyms and definitions. The new- 
and-improved Microsoft Mouse ($109; Serial 
Mouse with PS/2 Adapter, $125) is larger and 
shaped like a teardrop. It s easier to hold and 
easier to use. It's a definite candidate for a 
User's Choice award. Contact Microsoft Corp., 
1 Microsoft Way, Redmond, WA 98052, (800) 
426-9400 or (206) 882-8080; fax (206) 883- 
8101. Circle 1153, 

Whether you like your function keys to the left 
side or across the top of the keyboard, the 
OmniKey Ultra ($129) is the solution, with 
function keys in both places* Contact 

Northgate Computer Systems, Inc., 7075 
Flying Cloud Dr., Eden Prairie, MN 55344, (800) 
8588819 or (612) 943-8181; fax (612) 643- 
6965. Circle 1154. 

OS/2 2.1 ($224) is now stable and has a lot of 
nifty features. Contact IBM Corp., 1 Old 
Orchard Dr., Armonk, NY 10504 (800) 342- 
6672 or (914) 765^1900. Cirde 1155. 

1 can and do sometimes cany the Personal CD 
($355) on trips to use with a portable. Contact 
SyDOS, 6501 Park of Commerce BJvd„ Suite 
110, Boca Raton, FL 33487, (800) 437-9367 
or (407) 998-5400; fax (407) 998 5414. Circle 
1156. 

Q&A for Windows ($249.95; Network Pack, 
$499) is the Windows version of Q&A 4.0, the 
best flat-file database in existence, bar none. 
Unless you really need a relational database, 
you may find that Q&A does everything you 
need. Symantec's Q&A Write for Windows 
($69,95) is a pretty good little editor with about 
all you need, and it's a refreshing step toward 
smaller programs in these days of galloping 
features. Contact Symantec. 10201 Torre 
Ave., Cupertino, CA 95014 T (800) 441-7234 or 
(408) 253-9600. Circle 1157. 


Quantum Leap (from $995) combines a 
powerful math tool set, including simplex and 
reduced gradient solution algorithms, with an 
easy-to-use spreadsheet interface, what seems 
to be a fully relational database, and the 
capability to incorporate expert-system rules. 
There may be a more advanced business¬ 
modeling and problem-solving system available 
for mainframes, but l don't know of any for 
small computers. Contact Quantum 
Development Corp., P,0, Box 970, Claymont, 

DE 19703, (302) 79&0899; fax (302) 798, 
6813. Circle 115B. 

Stacker for OS/2 ($140) works. It is an 
inexpensive way to get a lot more hard disk 
space at very little risk, and, after considerable 
study, I'm willing to use it. Recommended, 
Contact Stac Electronics, 5993 Avenida 
Encinas. Carlsbad, CA 92008, (800) 522 7822 
or (619) 431-7474; fax (619) 431 0880. Circle 
1159. 

Key Tronic makes the TraklOl keyboard ($224) 
with a good feel and layout, and the trackball is 
in a convenient place. Contact Key Tronic 
Corp.. North 4424 Sullivan Rd., Spokane. WA 
99214, (800) 262-6006 Of (509) 928-8000; 
fax (509) 927-5248. Circle 1160, 

The games of the month arc Warlords El 
($69.95), an upgrade of the best-selling fantasy 
game, and Carriers at War 
($69.95), a simulation of carrier warfare in the 
Pacific, with the Carriers at War Construction 
Set ($60). which lets you make up your own 
scenarios. Warlords II is just fun, and Carriers 
at War sure makes you feel like you're in a 
carrier battle. Contact Strategic Studies 
Group, 8348 Monticello Dr., Pensacola. FL 
32514, (904) 469-8880; fax (904) 469^8885. 
Circle 1161. 
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Power Up with Jameco 

To Order Call 1-800-831-4242 


JAMECO 

MOTHERBOARDS 



DE95231 00486DX 50MHz Motherboard.5799.95 

DB93534 0O486SLC 50MHz Motherboard.499.95 

DB95222 80486DX33MHZ Motherboard. 549.95 

DB79214 B04S6SX 25MHz Motherboard.299.95 

DB82333 60386DX40MHZ Motherboard.279.95 

DBB2350 SG386DX 33MHz Motherboard.249.95 

DBl0ia2l803eGSX 33MHz Motherboard.129.95 

DBS4945 XT 10MHz Motherboard ...69.95 

I DB93382 SlPP to SIMM Module Converter.9.951 


RAM 

BB41371 41256-100 
□ B41398 41256-120 
DB42251 511OOOP-0O 
DB42219 511000P-10 



DIPS 

256KBxl 

256KBxl 

IMBxl 

IMBxl 


SIPPS 

DB41700 421000A9A-70 1MBx 9 
DB41713 42100CA9A-8G 1 MBx9 
DB41697 421000A9A-10 I MBxO 


SIMMS 

DB41523 41256 A9B-B0 2S6KBx9 
DB414B6 41256A9B-10 256KBx9 

DB41689 421000AS B- BO 1 MBx8 
DB41742 4210QQA9S-80 IMBxS 
DB41751 421000A9B-70 IMBxS 
DB41769 421000A9S 80 1MBx9 


100ns ... .$1.75 

120ns .1.59 

BOns .6.95 

100ns .6,49 

Call for latest 
RAM pricing 

70ns.$60.95 

80ns.59.95 

100ns .58.95 


30ns .$18.95 

100ns.16.95 

80ns.,54.95 

60ns ..... .61.95 

70ns.59.95 

80ns.58.95 


U [_L_LiJ LJJOJ I t I \ 


KEYBOARDS & KEYPAD 

DB78271 JE2 018 32-key keypad...S59.95 

DB20431 JE2015 84-key keyboard..39.95 

DB17128 FKB4700 101-key enhanced .79.95 

D B17136 FK9001 130-key enhanced . 99.95 

JAMECO COMPUTER 
POWER SUPPLIES 

* 0080/80286/80386 and ^ 

compatible 

O B19465 J E1030 150 Watt (8086)...$69.95 

OB67467 JE1030A 200 Watt power supply.89.95 

OB19545 JE1036 200 Watt power supply 89.95 

DB195S3 JE1037 200 Watt mini ..89.95 

power supply 

DB65728 J El 039A 300 Watt pow&r supply ,...,149-95 

GRAPHIC AND 
MEMORY CARDS 

• 8088/00206/30386 and 
compatible 

DB93542 VG8000WH VGA Hi-color card $159.95 

DB19781 JE1058S Super VGA card -,.129.95 

DB67459 VG 7 Z0G VGA card.. 59 95 

DB9123G JE1G50A Monochrome Graphics,.,34.95 
DB29313 RAMOU ESI 32MB Memory card. 149.95 

DB19975 JE1080 {8088} Memory Card..... .49.95 



FLOPPY 
DISK DRIVES 

DB74392 FD505 3.5 75.25 M Disk Drive .$149.95 
DB74384 FD235J 2.88MB 3,5“ Disk Dnve129-95 

DB40774 356KU 1.44MB 3,5" Disk Drive.79 95 

DB17099 FP 55 B 380KB 5,25" Disk Drive.. 89,95 

BB17101 F055G 1.2MB 5 25 H Disk Drive.99.95 

BB79398 SD540 360KB 5.25" Disk Drive.59,95 


JAMECO FLOPPY 
CONTROLLERS 
AND 1/0 CARDS 

* 8Q&B/&O286/80386 and compatible 

Multi I/O with Floppy Controller 

DQ19695 JE1075 8083... 

DB19908 JE1076 

Floppy Disk Drive Controller Cards 

DB19617 JE1043 Two-drive controifer. $39.95 

DB1966& JE1049 Four-dnve controller..49.95 

I nput/Outpurt Card 

DB75598 I/O card...._........_....._$49.95 

R5232 Card (4 ports) 

DB76726 RS232 card ...... $59.95 

RS232 Serial Cards 

DB 78713 J El 062 Uti lizes 16450 U ART.S29.95 

DB67053 JE1062A Utilizes 16550 DART..39.95 


$69.95 

286/386 ......69.95 


CONNER IDE 
HARD DRIVES 

DB14Q5S CP3000 40MB 

OB14Q66 CP30034 80MB 

□ B93286 GP30174E 170MB 

DB93294 CP30254 250 MS 

DB93307 CP30544 545MB 



25 mg ,..,.$169-95 

25 ms..229.95 

17 ms-,.299.95 

14ms.399-95 

10 ms.899.95 



SILICON VALLEY 
IDE DISK DRIVE 
ADAPTER CARDS 

DB10233 ADP2C.....517.95 

16-bit hard drive adapter 

DB10250 ADP2QF _ .... ....... .27.95 

1 G-brt hard/lloppy drive adapter 

DB10268 ADP50........59 95 

8-bit hard drive adapter 

DB10276 AD P60. .... ____74.95 

16-bit hard drive adapter with BIOS 

DB10284 ADP60F,...79,95 

16-bit hard/tloppy drive adapter with BIOS 

JAMECO CARLES 

Parallel Printer 
Cables and Adapter 

DB28695 PPG Adapter - straight......$4.95 

D B28716 PPC6 6 feet - straight_____. 6.95 

DB28708 PPC12 12 feet - straight.....9.95 

BB28741 PPR6 6 feet ■ right angle Centronics .6.95 

3-Pin Serial Cable 

GB31T21 SAT6 9-pin senal cable....$4.95 

DBZS-Pin Extension Cables 

D B3953S 25M1 DM M ale to male.„....$9.' 

DB39511 25M1 OF Male to female___ J 



JAMECO PORTABLE 
1C TESTER 

Our hand-held 1C tester is an 
easy-to-operate, cost effective 
unit that includes excellent functions. 


* Supports the following: 

* TTL Series: 7400, 74LS00, 74F00, 74SO0, 
74ALSOO, 74HOO, 74LOO, 74CTJO. 74HCT00, 
74HG00 

* CMOS Series: CD4000, CQ4500 

* DRAM 41 Series: 4164, 41256, 411-000 

* DRAM 44 Series: 4416 {41416), 4464 (41464), 
44256 (414256) 

* Size: 7 H L x 3.625"W 
■ One-year warranty 


DB73525 Portable 1C Tester,.,... $139 95 

UVP EPROM ERASER 

■ Erases all EPROM’s 

■ Erases 1 chip in 

15 minutes ■ | 

* Erases 8 chips in 
21 minutes 

* Maintains constant 
exposure distance of 1' 

* Special conductive foam liner eliminates static 
build-up 

* ESuilt-rn safety lock to prevent UV exposure 

* Complete with holding tray for 8 chips 

* UV fntensEty: 6800 UW/CM^ 

* Size: 9.0 "L x 3.7" W x 2,6*H 

* One-year manufacturer's warranty 

DB15712 DE4 8-Chip UV-EPROM eraser $89,95 

JAMEC01 SOCKET 16K-2MB 
E(E)PR0M 
PROGRAMMER 

■ Programs EPROM's, 

EEPROM's, and Flash 
memories 

* Programs 16KB to 2MB 

EPROM'S UHfisa/ 

* Programming speeds/algonthms: 

Normal, intelligent, and Quick pulse 

* Menu driven software 

* File formats supported: Intel Hex. Motorola 
S Hex, Tektronix Hex, and Binary 

* 2 & 4-way Binary file splitting programs 

* 2 & 4- way Binary file shuffler programs 

* includes adapter card, software and manual 

* Full screen buffer editor 

* Size: 7'L x 5-5 "W x 1,75" H * One-year warranty 

QB78457 EfEJFRQM Programmer.. $199,95 

DB1CH4Q0 1 Socket 16K-512KB E(E)PR0M 

Programmer.......129,95 

DB 78465 4 Socket 16K-2MB Programmer, 269.95 
DB78473 8 Socket 16K-2MB Programmer 469.95 
DB78481 1 Socket 16K-8MB Universal 

1C Programmer .699.95 

Domestic FAX: 1-800-237 6948 
International FAX; 

1*415-592*2503 
International Sales: 
1*415*592-8097 

kjw 



20 

YEARS OF 
EXCELLENCE 


20 Years of 
Full-Service 

Prod lilt 
selections 
&C customer 
service- based on 
solid business 
experience. 



Guaranteed 
Top Quality 

Products rested 
&L backed by 
30-day 
money-back 
guarantee. 




Call far your free 
Jameco Catalog 
1*415 * 592*8097 


Same-Day 

Shipping 

Priority orders before 
2:00PM PST are 
shipped rhe same day. 


V.I.P.#DB3 



JAMECO 

ELECTRONIC COMPONENTS 

COMPUTER PRODUCTS 

1355 Shoreway Road, Belmont, CA 94002 


Always Prompt 

Courteous Service 

jameco phone staff quickly connect 
you with die products and services 
you seek. 

Technical Support: 1*415*592*8097j 

Circle 112 on Inquiry Cord. 


24-Hour 

Toll-Free 

Ordering 

Shop day or 
night by phone 
or FAX. 

































































Picture This ... a real-time television monitor built right 
into your PC ... Now, picture using this monitor while 
running Windows™ applications at the same time ... And, 
picture taking that crystal clear video image and resizing 
(right down to icon size!) or clicking and dragging it to 
any position on the screen as easily as moving any other 
Window ... This is Win/TV™, the video overlay, frame and 
clip capture board from Hauppauge Computer. 

Picture Perfect ... Using Win/TV and Microsoft’s Video for 
Windows™, you can capture full motion video, saving 
synchronized audio and video clips to disk. With Win/TVs 
“frame grabber” you can capture any video frame and save 
it to disk in the most popular formats like TIFF, TGA, PCX 
and BMP Seemlessly integrate still and full motion video 
clips into multimedia applications such as databases, 
marketing and training presentations. Great for Microsoft 
PowerPoint, Asymetrix Compel, Corel Draw, Tempra and 
lots more! 

Picture Yourself ... owning your own “Windows on the 
World”! Access 122 channel television with Win/TV's 
built-in cable ready tuner, [tins two optional video sources 
(video cameras, VCR’s, laser disks, etc.) Maybe you want 
to work on you spreadsheets but don’t want to miss an 
important news flash or a current stock market report. 
Keep an eye on current events while keeping control of 
your inventory! 

Whether you’re enjoying live TV, grabbing a frame and 
exporting it to a desktop publishing document, or 
creating your own video clips with Microsofts' Video for 
Windows, you’ll be wowed by the clarity of Win/TV 
images. 

Get Win/TV and open a window on some fresh, new and 
exciting possibilities. 

Suggested retail: $495.00 ($549.00 with Video for 
Windows) 

Available from PC Connection, Microwarehouse, PC Zone, 
plus many other computer stores throughout the U.S., 
Canada, Europe and Japan. 

GSA# GS00K92AGS6156 PS01 


Trademarks: Win/TV: Hauppauge Computer Works; Windows. Video for Windows: 
Microsoft Corp.; Photoshop: Adobe Corp.; XPress: Quark. 



Capture the perfect video image with Win/TV*s 
frame grabber w - great for desktop publishing 
and presentations with impact? 
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Resize or reposition your Win/TV window 
anywhere on the screen. The ‘aHtaysinfront * 
mode allows the video image to always be viewable. 


Hauppauge! 


Hauppauge Computer Works, Inc, 
91 Cabot Court Hauppauge, NY 11788 
In N.Y. teL (516)434-1600 fax: (516)434-3198 

800 - 443-6284 

In Europe: (49)2161-170(5} In the L'.K.t 071-378-7309 


Circle 99 on Inquiry Card (RESELLERS: 100). 






























































What’s New 


Hardware 


Fast, Flexible Scanning 


A color and gray-scale scanner, Hewlett-Packard's ScanJet 
Ilex ($1179) scans images and text at IGOO-dpi enhanced 
resolution and 400-dpi optical resolution. Gray-scale scan¬ 
ning is at a speed of 8 seconds per page, HP says. The 
TWAIN-compatible ScanJet Ilex connects to the SCSI port of 
a PC with a switch I ess adapter that automatically seeks an 
available address on the computer. When you plug the scan¬ 
ner into a Mac, it is ready to use. 

The scanning software that comes with the ScanJet Ilex is 
HP r s DeskScan II 2.0; other software bundled with the unit 
includes Aldus PhotoStyfer Special Edition for Windows and 
Adobe Photoshop Limited Edition for IVIacs. Also available 
for the scanner are an optional transparency adapter ($7591 

and a 50-page automatic 
document feeder ($559). 

Con kid: He wlett-Packard 
Co., Santa Clara. CA. (800) 
722-6538. 

Circle IQGO on Inquiry Card. 



FAST NETWORK RUNNERS 

The first network workstations 
in Tangent’s (Burlingame. CA) 
NetRun line, the VL NetRun 
($1895) and the Universal Bus 
NetRun ($2195) have a 32-bit 
disk interface, a VL-bus graphics 
accelerator, and a 16- or 32-bit 
Parallel Tasking Ethernet inter¬ 
face. Each 40M Hz unit also has 
4 MB of RAM, a 120-MB 19- 
ms hard drive, a 3'/-inch floppy 
drive, a 14-Inch color monitor, 
a ZIP socket, and MS-DOS 6 
and Windows 3.1 installed. 
Phone: (800) 800-6060 or 
(415) 342-9388. 

Circle 1065 on Inquiry Card. 


From Lantronix (Irvine, CA), the 
palm-size EPS 2 Universal Print 
Server ($795) lets you connect 
up to three printers, modems, or 
other peripherals via an Ether¬ 
net protocol. Users of NetWare, 
AppleTalk, TCP/IP, and LAT 
can access prinL resources via the 
server without reprogramming; 
the server supports three devices 
simultaneously in any combina¬ 
tion. Full modem control is im¬ 
plemented on Lhe server’s two 
parallel ports and one serial port. 
The EPS2 is flash PROM based. 
Phone: (714) 453-3990. 

Circle 1071 on Inquiry Card, 

DESKTOP COLOR PRINTING 


TWO PRINT SERVERS 

The PS4 Print Server Plus ($595) 
from Bay Tech (Bay St, Louis, 
MS) lets you connect four pe¬ 
ripherals, such as parallel print¬ 
ers, serial printers, and modems 
or other asynchronous devices, 
for use by anyone on the net¬ 
work, Parallel printing speeds go 
up to 100,01)0 cps, and serial 
speeds go as high as 46,000 cps. 
The unit supports asynchronous 
speeds of 115.2 Kbps. 

Phone: (601) 467-8231. 

Circle 1070 on Inquiry Card. 


The Model 7025 color wax-ther¬ 
mal printer ($995) from Geni¬ 
com (Chantilly, VA) is designed 
for printing presentations and 
overhead transparencies created 
with Windows 3.1. The 203-dpi, 
2.5-minute-per-page 7025 prints 
on transparencies or on letter or 
Assize plain paper. The unit in¬ 
cludes a Mac interlace kit and a 
dye-sublimation option. 

Phone: (703) 802-9200. 

Circle 1067 on Inquiry Card. 



CAPTURE IMAGES 
TOVOUR 
NOTEBOOK ► 

A real-time portable 
frame grabber that 
attaches to the par¬ 
allel port of your 
notebook or desk¬ 
top system. Com- 
puterEyes/LPT 
($399.95) lets you 
capture 8-, 16-, and 24-bit color 
images from any standard video 
source such as a VCR, cam¬ 
corder, laserdisc, or still-video 
camera. From Digital Vision 
(Dedham, MA), die device has a 
capture time of % second and a 
640- by 480-pixel capture res¬ 
olution at up to 24 bits per pix¬ 
el. The unit has built-in JPEG 
and can save images in formats 
such as TIFF, TGA, PCX, GIF, 
and BMP. Video inputs are for 
composite video and S-video; 
NTSC and PAL versions are 
available. 

Phone: (617)329-5400 L 

Circle 1064 on inquiry Card. 

IMMERSE YOURSELF IN 3-D ▼ 

The Immersion Probe (from 
$1085) interface tool provides 
natural manual interaction with 
3-D computer environments. The 
desktop system has a stylus 
mounted on the end of a series 
of mechanical linkages. You 
hold the stylus between your fin- 


sors that are immune to noise, 
interference, and shadowing. 
Phone: (415) 599-5819. 

Cl rein 1066 on Inquiry Card. 

SURGE SUPPRESSOR FITS 
UNDER VOUR MONITOR 

The Command Console Com¬ 
pact under-monitor surge sup¬ 
pressor ($79.95) includes Isobar 
surge suppression with four 
spike- and noise-filtered AC out¬ 
lets. Advanced diagnostics indi¬ 
cate faulty wiring, reverse po¬ 
larity, and damage to protection 
circuitry. Two fingertip switches 
on the Tripp Lute (Chicago. ID 
unit let you quickly organize and 
control your connected equip¬ 
ment, which is guaranteed 
against surge damage of up to 
$5000 via the company’s Ulti¬ 
mate Lifetime Insurance. 
Phone: (312) 329-1777. 

Circle 1066 on Inquiry Card. 

EISA ETHERNET ADAPTER 



The software-configurable 
TC5047-T Ethernet EISA 
adapter ($339) from Thomas- 
Conrad (Austin, TX) uses bus- 
mastering technology to transfer 
data directly to and from host- 
system memory. A uto-c on figur¬ 
ing drivers for NetWare and 
workstation drivers for DOS 
comply with Novell's Open 


gers like a pencil to convey 
spatial position (a, y, and z) 
and orientation information 
(roll, pitch, and yaw) to the 
host processor. From Im¬ 
mersion Human Interface 
(Palo Alio, CA), the device 
is self-calibrating with sen¬ 
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What’s New 


Hardware 



Presentation 
Previews om a 
Remote Control 

The VideoShow Presenter 
($1649) is a remote-con¬ 
trol device that lets you 
pace and control your pre¬ 
sentation while you’re 
walking about the room, 
free of a mouse or key¬ 
board. The hand-held unit 
has a built-in, full-color, 

4-inch LCD that lets you preview the next slide without letting the 
audience see it. Currently compatible with PowerPoint, Har¬ 
vard Graphics, and Freelance, the VideoShow Presenter plugs 
into the parallel port of any PC or notebook. You can connect the 
unit to color monitors, LCD overhead panels, and video projec¬ 
tors. 

Contact: Genera! Parametric*, Berkeley, CA, (800) 223-0999 
or (510) 524-395(1 

Circle 1061 on Inquiry Card. 


Data-Link Interface specifica¬ 
tion. Four LEDs indicate trans¬ 
mit, receive, collisions, and link 
integrity; Ether Tools lei you 
quickly test the main functions 
of the unit. 

Phone: (800) 332-8683 or 
(512)836-1935 . 

Circle 1012 on Inquiry Card. 

COLOR MONITOR MANAGEMENT 

Optiquest’s (Walnut, CA) newest 
15-inch flat-square color moni¬ 
tor, the 2CXX1DC ($499), includes 
a color management system that 
lets you independently adjust 
each electron gun. This gives you 
the capability to match colors to 
printed output, standard color 
schemes, and other monitors. 
With a dot pilch of 0.27 mm, the 



monitor has a horizontal fre¬ 
quency scan rate of 30 to 65 kHz 
that supports noninterlaced res¬ 
olutions of up to 1280 by 1024 
pixels- its 1024- by 768-pixel 
resolution has a 76-Hz refresh 
rate. The 2000DC is VESA 
DP MS compliant and meets En¬ 
ergy Star guidelines. 

Phone: (800) 843-6784 or 
(909) 468-375(1 

Circle 1068 on Enquiry Card. 


MAC MOUSE 

The Action Mouse For Macin¬ 
tosh ($72.50) is a two-button 
mouse on which both buttons are 
available for customization via 
the Action Mouse ConLroJ Panel 
menu. You can simulate a third 
button by pressing both buttons 
simultaneously. From PoinTex 
(Walnut, CA), the device lets 
you program the buttons for nor¬ 
mal click, double-click, click- 
lock, single-axis movement. 


command keys, and one-trigger 
launch. 

Phone: (909) 594-632 L 

Circle 1073 on Inquiry Card. 

PRINTING FLEXIBILITY 

The Facit PowerPrin1-405 high¬ 
speed printer ($3495) has a 
throughput speed of 600 cps at 
10 characters per inch and a 
patented 24-pin print head. From 
the Facit Division of Ahearn 
& Soper (Manchester. NH). the 
unit has a straight paper path and 
automatic paper-thickness com¬ 
pensation that lets you print on 
thick paper, envelopes, pressure- 
sensiiive labels, and six-part 
forms. You can feed paper into 
the FowerPtint-405 from Five pa¬ 
per sources and have it exit from 
one of three output destinations. 
Interchangeable Personality 
Modules provide different host 
interlaces arid emulations, in¬ 
cluding connectivity options. 
Phone: (603) 647-2700. 

Circle 1074 on Inquiry Card. 

RECORDABLE CD SYSTEM 

The PI ay Write multiplatform, 
multiformat CD-Recordable sys¬ 
tem ($3899) comprises Ricoh's 
CD-Recordable drive and Data¬ 
ware Technologies' CD-Record 
2.0 software. From MRi of 
America (Carver. MN), the sys- 
tern is compatible with DOS, 
Unix, and Macs. The unit has an 
incremental write capability For 
use with CD-ROM applications 
such as audio CD mastering, 
multimedia business presenta¬ 
tions, desktop publishing, and 
archival storage. 

Phone: (800) 225-4414 or 
(612) 448-9800 . 

Circle 1131 on Inquiry Card. 

FAN REGULATOR 

The No Noise fan regulator 
($49.95) from CarLaeo (Austin, 
TX) provides smooth, variable 
regulation of your computer fan. 
As the temperature goes up in¬ 
side your computer. No Noise 
increases the fan speed to ensure 


the correct amount of cooling. A 
sa lety circuit prevcnts interrupts 
to system cooling. 

Phone: (512) 280-713L 

Circle 1134 on Inquiry Card. 

MULTIPROCESSING PCS t 

The symmetrical multiprocessor 
PCs ( From $2199) in the VTech 
Platinum SMP 
series employ 
a 486DX2/50 
or 48 6 DX2/66 
mol herboard 
with a Z1F sock¬ 
et For adding a 
second proces¬ 
sor board. If the 
second board is 
the same as the 
built-in proces¬ 
sor, the addition 
will double Lhe 
PC's processing 
power. From 
VTech Computers (Lake Zurich, 
IL), the Windows NT-ready ma¬ 
chines include a built-in VESA 
local bus, two cooling fans, 256 
KB of copy-back cache, self¬ 
sensing setup, and SCSI-2 and 
Intel standard multiprocessing 
implementation. 

Phone: (708) 540-8086 . 

Circle 31137 on Inquiry Card. 


COMPLETE HAND 
SCANNING 

OmniScan ($449 for Windows, 
$595 For Macs) is a 400-dpi, 8- 
bit, hand-held scanner with 256 
levels of gray. The OCR-capa¬ 
ble OmniScan lets you merge 
and fax documents, scan and 
save text and graphics, modify 
images for in¬ 
corporation into 
other docu¬ 
ments, and scan 
text directly into 
a document that 
you are creating. 
OmniScan in¬ 
stalls directly 
into the Win¬ 
dows applica¬ 
tion tile menu or 
the Apple menu. 
Software that 
ships with lhe 
unit includes 
OmniPage Direct, Image Assis¬ 
tant, and Fax Master, 

Phone: (800) 535-7226 or 
(408) 395- 7000, 

Circle 1135 on Inquiry Card. 
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Advertising Works 


silS 



7 don't know who you ore. 

I dan Y know your company, 
l don't know your company 's product 
I don Y know what your company stands for. 
I don't know your company's customers, 
t don't know your company's record, 
t don't know your company's reputation 
Now-what was it yon wanted to sett me?" 
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MORAL Sales start before your salesperson calts-with business publication advertising. 

McGRAW-HILL MAGAZINES 

_ _ BUSINESS* PROFESSIONAL* technical 

famous McGraw-Hill “Man in [he Chair” ad first ran more than 30 years ago. Today, its 
insight is every bit as pertinent: advertising works- Advertising not only forges your company’s 
image and heightens product awareness, it opens doors for the sales calls that build your business. 

In the global 90's, advertising is even more important to create worldwide awareness of your 
company and products. 

Now, McGraw-Hill's unique business publications deliver the dynamic worldwide marketplace— 
before, during and after your sales calls—with unparalleled impact. 


BVTE 


Contact: 

Ron Evans, Publisher 
603/924-9281 
603/924-7620 Fax 



Circle 385 on Inquiry Card. 







Hardware 


486SLC COLOR NOTEBOOKS 

The 33-MHz 486SLC notebook 
from Identity (Richardson, TX) 
comes with a 500-MB Maxtor 
hard drive with an access speed 
of 8 ms. The $2995 unit has 4 
MB of RAM (expandable to 8 
MB ); 256 KB of video memory; 
a supertwist backlit VGA LCD; 
a socket for an optional math co¬ 
processor; ports for an external 
color monitor and keyboard; and 
DOS 5.0, Windows 3.1, and Mi¬ 
crosoft Works. An optional 
pocket 9600-/2400“bps send- 
and-receive data/fax modem is 
available. 

Phone: (214) 235-3330. 

Circle 1138 on Inquiry Card. 

The VAR 486SLC-33MHz Dual 
Scan Color ($2350) and the 
VAR 486SLC-33MHz Active 
Color ($3299) notebooks have 4 
MB of RAM, a 200-MB hard 
drive, and a built-in coprocessor. 
Prom Logisys (Anaheim, CA), 
Ihe notebooks include a SCSI 
port for connecting peripherals 
such as a CD-ROM or DAT 
drive, a scanner, and Lip to seven 
SCSI hard drives. Available as 
options are a fax modem, a sec¬ 
ond serial port, a trackball, and 


Ethernet lOBase-T, 

Phone: (800) 333-5679 or 
(714) 693-1888 . 

Circle 1139 on Inquiry Card. 

UPGRADABLE SOUND BOARD 

From Creative Labs (Milpitas, 
CA), the Sound Blaster 16 Ba¬ 
sic audio board ($199) has a 
built-in ROM interface and an 
expansion connector for Wave 
Blaster, the company's M1D1- 
compatible samp led-wave-syn¬ 
thesis daughterboard. You can 
add the company’s DSP for real¬ 
time hardware compression and 
decompression. Other features 
include 8- and 16-hil CD-quality 
stereo sampling and playback at 
up to 44.1 kHz and an enhanced 
four-operator, 20-voice, OPL-3 
stereo FM synthesizer. 

Phone: (408) 428-6600. 

Circle 1148 on Inquiry Cord- 

PORTABLE MO DRIVE 

The Model R0128 rewritable 
magneto optical drive ($1495) 
from Analog & Digital Periph¬ 
erals (Troy, OH) stores 128 MB 


Personal Choices 



DEC'S DECpc LPv line (from 
$1049) and the DECpc LPx 
line (from $1299) of PCs offer 
low-cost choices for busi¬ 
nesses that need current 
technology and are looking 
for an upgrade path. Features 
common to both lines of 486 
machines include 4 MB of 
RAM (expandable to 64 MB 
via SIMMs), 8 KB of write- 
back cache on the processor, and 128 or 256 KB of optional 
external direct-mapped write-back cache. The units use 170-, 
245-, or 525-MB IDE hard drives and 245-MB, 525-MB, or 
1-GB SCSI drives with an optional SCSI board. A 525-MB SCSI 
tape backup is available, and you can choose from several 14- 
to 19-inch monitors- The LPv units have a built-in S3-805 lo¬ 
cal-bus GUI accelerator; the LPx units have a VESA VL-Bus 
GUI accelerator. 

Contact: Digital Equipment Carp.. Maynard, MA, (800} 722- 
9332 . 

Circle 1002 on Inquiry Card. 


of data per disk. The 572 - 
pound portable unit has an 
access speed of less than 28 
ms and includes parallel- 
printer and SCSI ports. The 
Model RQ128 supports 
DOS, Macs, OS/2, and No¬ 
vell LANs. 

Phone: (513) 339-2241. 

Circle 1136 on Inquiry Card, 


FULL-MOTION VIDEO AND 
CD-QUALITY SOUND 

Reel Magic ($449) from Sigma 
Designs (Fremont, CA) is a mul¬ 
timedia playback controller card 
that lets you use your PC and a 
standard CD-ROM player to play 
back full-screen, full-motion, 
full-color video. Able lo coexist 
with a second sound card. Red- 
Magic provides 8- and 16-bit 
PCM sound. The card displays 
at resolutions of up to 1024 by 
768 pixels at 30 frames per sec¬ 
ond, An on-board processor per¬ 
forms MPEG decompression, al¬ 
lowing ihe card to work with 386 
machines and delivering simul¬ 
taneous audio and video. The 
card attaches to the VGA feature 
connector on VGA and Super 
VGA cards. 

Phone: (510) 770-0100 . 

Circle 1142 on Inquiry Card. 




POWER a 

The Intelli- 
Plot InkJet 
plotter from 
AMT (Camar¬ 
illo, CA) plots 
C-size (i.e., 

ISO A2-size) 
drawings in 
less than 5 minutes. Based on an 
enhanced Canon BJP-50 bubble - 
jet engine, the $1995 desktop 
plotter provides variable plot res¬ 
olutions of up to 360 dpi, a se¬ 
lect-dial control panel that lets 
you manipulate drawings, and 
automatic scaling and position¬ 
ing of drawings to best fit the 
page. You can scale drawings 
horizontally, vertically, or pro¬ 
portionally, position them up or 
down and left or right on the 
page, and rotate them around the 
page. 

Phone: (800) 992-2264 or 
(805) 388-5799 . 

Circle 1132 on Inquiry Card. 


GRAPHICS ACCELERATOR 

Genoa Systems' (San Jose, CA) 
VideoBlilz VESA Local Bus 
graphics accelerator ($549) pro¬ 
vides 24-bii color at a resolution 
of 8(X) by 600 pixels and refresh 
rates of up to 75 Hz at 1280- by 
1024-pixel resolution. The card 
can deliver noninterlaced reso¬ 
lutions Of up to 1600 by 1200 
pixels. Used wbth overscanning 
monitors, the card's Safescan 
utility lets you eliminate the 
black border around the perime¬ 
ter of the display. VideoBlilz 
works under Windows and OS/2 
and has drivers for Ventura, 1- 
2-3, Word, and WordPerfect; it 
supports Autodesk programs 
such as AutoCAD, AutoShade, 
AutoSketch, and 3D Studio. 
Phone: (800) 934-3662 or 
(408) 432-9090 , 

Circle 1144 on Inquiry Card. 


The Solus 4 monochrome, plain- 
paper, large-format LED plotter 
($ 19,995) from CalComp (Ana¬ 
heim, CA) plots A-size drawings 
at 10 ppm and D-sizc drawings at 
3 ppm. Designed for CAD/CAE, 
architectural, and other graphics 
applications, the freestanding 
plotter prints on plain paper as 
well as on film and vellum. Dual 
paper rolls let you use any com¬ 
bination of A- U> D-size media, 
and automatic data-format recog¬ 
nition and load-and-save user 
numbers let you easily configure 
and operate the unit. Standard 
hardware connections include 
parallel, serial, and OPCGM. Ex¬ 
pansion slots permit you to up¬ 
grade to Ethernet. 

Phone: (800) 932-1212 or 
(714) 821-2000. 

Circle 1133 on Inquiry Card. 
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Everyone 

makes claims. We make sure. 


When the industry wants 
product testing taken to the nth 
degree, they take it to NSTL. 

In every field, one name sets the 
standard. In microcomputer testing, 
the name is NSTL, the leading 
independent testing lab. 

The NSTL compatibility certification 
seal on a product says that it withstood 
the toughest lab in the industry — and 
it's ready for your business. 

The seal saves you a lot of comparison 
and guesswork. It says you'll find the 
product compatible with a wide range 
of business applications and hardware. 

It helps you make the right choice. 

Real-world testing for real- 
world use. 

Beyond compatibility testing, we 
access nearly every conceivable 


problem — from engineering-level 
hardware bugs to the everyday usability 
of business software. 

And we test with the end-user in 
mind, in a real-world environment, just 
the way your staff uses equipment. 
Except our trials are more punishing. 

Our publications, and others 
that publish our work. 

In a separate facility we also do 
comparison testing for our own 
Ratings Reports: Software Digest !®, PC 
Digest ® and LAN Reporter®. They're 
read by people who purchase an 
average of more than $500,000 in 
microcomputer hardware and 
software annually. 

And because of the respect we've 
earned, some of the industry's leading 
publications, like Data Communications, 


LAN Times, Unix World and Datapro 
Research Group publish our test results. 

Look for the NSTL seal and 
be sure. 

Experts rely on the NSTL name: 
now you can, too. The final test of a 
product is its compatibility in a 
business environment. The NSTL mark 
tells you it's already met that test. Ijook 
for it when you compare products. 


NSTL 

Plymouth Corporate Center 

Box 1000, Plymouth Meeting, PA 19462 

215-941-9600 

Micro Channel™ and OS/2™ are trademarks of the IBM Corporation. 


Circle 126 on Inquiry Card. 





























What’s New 


Hardware 


Frame Grabber for Precision Image Analysis 

Designed for use with EISA-bus computers and Windows 3.1 y 
the Fidelity 100 frame grabber ($1495) includes proprietary 
circuitry that lets it digitize images from diverse video 
sources. With spatial resolutions of up to 1000 by 1000 
pixels, it can handle image-analysis applications such as 
microscopy and metrology. The circuitry comprises Ultra- 
Sharp Acquisition for crisp edges; a digital clock that gener¬ 
ates a pixel clock with jitter of less than ±5.5 ns; Precision In¬ 
put for superior gray-scale resolution; and Sync Sentinel for 
VCR performance. The Fidelity 100 ships with Global Lab Ac¬ 
quire Software for Windows, a subset of Data Translation's 
GLIDE (Global Lab Image Development Environment). 

Contact: Data Translation , Marlborough , MA, (800)525- 
8528 or (508) 481-3700. 

Circle ±063 on Inquiry Card. 



TCP/IP TERMINAL SERVER 

Initially available with TCP/IP. 
Amet’s (Nashville. TN) NetTrax 
(from $1995) is based on a 32-bit 
Motorola processor that enables 
up to 16 MB of storage (1 MB 
is standard). The 16-port terminal 
server for multiple network pro¬ 
tocols supports 16 RS-232D 
ports via modular RJ-45 con¬ 
nectors at speeds of up to 115 
KBps and has AUI and lOBasc- 
T interfaces. All serial ports in¬ 
clude surge protection. 

Phone: (800) 366-8844 or 
(615) 834-8000. 

Circle ±±45 on Inquiry Card. 

UPS WITH LONG-LIFE BATTERY 

Deltec Electronics' (San Diego. 
CA) PowerRite Pro family of 
UPSes (from $449) incorporates 
the company’s microprocessor- 
based technology, Advanced 
Battery Management, which Del- 
tec says extends battery life to 


up to 10 years. ABM also re¬ 
charges batteries quickly so that 
you won't be without backup 
power, the company says, and 
alerts you up to 60 days prior 
to battery depletion. Designed to 
protect LAN file servers, Pow- 
erRile Pro notifies the network 
administrator of battery status 
via LEDs on the front panel. Op¬ 
tional power-monitoring soft¬ 
ware is also available. 

Phone: (800) 854-2658 or 
(619) 291-4211. 

Circle ±274 on Inquiry Card. 


COMPACT FAX SERVER 

A compact one-line fax server 
designed for use by as many as 
100 network users, FaxPrcss 
1000 ($1995) supports DOS and 
Windows 3.1. The server works 
with NetWare 2.x, 3.x, and 4.x 
and supports lOBase-T and thin- 
coaxial Ethernet. The self-con¬ 
tained unit from Castellc (Santa 
Clara, CA) lets you fax any doc¬ 
ument that you can print on 
a Hewlett-Packard LaserJet or 


compatible printer. You can also 
securely send and receive faxes 
from any workstation on your 
LAN. Features include auto-rout¬ 
ing and user-definable options. 
Phone: (800) 289-7555 or 
(408) 496-0474. 

Circle ±272 on Inquiry Card. 

ETHERNET SWITCHING HUB 

The FastSwitch 10/100 work¬ 
group switching hub ($7250) 
from Grand Junction Networks 
(Union City, CA) provides 
servers with 100-Mbps Ethernet 
ports and private 10-Mbps ports 
to clients. The hub eliminates 
bottlenecks that occur when 
many clients are simultaneous¬ 
ly accessing one or two servers. 
The FastSwitch 10/100 has an 
aggregate forwarding bandwidth 
of 220 Mbps and up to 22 times 
the throughput of existing 
1 OBasc-T hubs, according to the 
company. 

Phone: (800) 747-3278 or 
(5/0) 487-5985. 

Circle ±273 on Inquiry Card. 



TROUBLESHOOTING TOOLS FOR 
FIBER-OPTIC LANS ▲ 

The Fiber Solution Kit ($1595) 
from Microtest (Phoenix, AZ) 
combines the FiberEye optical 
power meter and the FiberLight 
calibrated light source to help 
you install, maintain, and trou¬ 
bleshoot your fiber-optic LAN. 
FiberEye measures the power of 
light injected into or emerging 
from the fiber network, as well 
as measuring signal loss. Fiber- 
Light, used in conjunction with 
FiberEye, hits two LEDs with ex¬ 
ternal connectors; one transmits 
at the wavelength of Ethernet and 
token-ring networks, the other at 
the wavelength used in FDDI 
networks. 


DATA ACQUISITION 

The DAS-800 Series of DSP 
boards (from $349) have four- 
location FIFO memory that helps 
maintain an acquisition rate of 
up to 40,000 samples per second 
by overcoming variations in your 
PC’s interrupt response time. 
The boards have eight analog in¬ 
puts, either single-ended with a 
fixed input range of ±5 V or in¬ 
dividually switch-selected for 
single-ended or differential op¬ 
eration. A/D conversions can be 
triggered by software, directly 
by the on-board timer, or by an 
external clock. All boards in¬ 
clude three digital inputs and 
four digital outputs. They’re 
from the Data Acquisition Divi¬ 
sion of Keithley Instruments 
(Taunton, MA). ▼ 

Phone: (8(H)) 

348-0033 or 
(508) 880-3000. 

Circle ±±43 
on Inquiry Card. 



Phone: (602) 952-6400 . 

Circle ±27± on Inquiry Card. 

DESKTOP FILM PRINTER 

The Film Printer turbo PC film 
recorder ($4995) is a desktop 
unit for making 35mm slides 
from your PC, Mac, or PS/2 
computer. From Mims Industries 
(Milpitas, CA), the FilmPrinter 
turbo PC connects to your com¬ 
puter's parallel port. The soft¬ 
ware, which includes 35 scalable 
fonts, is compatible with graph¬ 
ics and presentation programs 
such as Freelance for Windows, 
PowerPoint, and Harvard Graph¬ 
ics. Imaging time is 1 minute per 
67-KB image with 36-bit color 
resolution and image resolution 
of up to 4000 lines. 

Phone: (800) 942- 
9770 or (408) 944- 
9770. 

Circle ±±4± 
on Inquiry Card. 
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What’s New 


Software 


DataBoss Desktop ACCOUl 


FREELY MIX DOS AND WINDOWS 

An integration tool that allows 
DOS and Windows applications 
to interact in a client/server 
framework within Windows, 
WinGate ($295) lets you direct¬ 
ly and seamlessly access Win¬ 
dows features and functionality. 
The WinGate Technologies 
(Morristown, NJ) developer’s 
toolkit lets you launch and ter¬ 
minate any DOS or Windows 
program from your DOS box and 
read and write data to the Win¬ 
dows Clipboard directly from 
your DOS program. 

Phone: (800) 946-4283 or 
(201)539-2727 . 

Circle 1282 on Inquiry Card. 

INTEGRATE X WINDOW SYSTEM 
WITH OS/2 

With Hummingbird Communi¬ 
cations’ (Palo Alto, CA) eXceed 
PC X-Window-System server 
software for OS/2 ($595), you 
can use an OS/2-based PC to 
connect to and display applica¬ 
tions from X-based computer 
systems running Unix or VMS. 
The 32-bit X server program in¬ 
tegrates seamlessly within OS/2 
and takes advantage of OS/2’s 
multitasking architecture. You 
can cut and paste data and bit¬ 
mapped images among X, Unix, 
Windows, DOS, and OS/2. 
Phone: (415)617-4560. 

Circle 1283 on Inquiry Card. 



GAIN ACCURACY 
IN FEA MODELING ▲ 

Hexagen finite-element-analysis 
software (from $8(X)) automati¬ 
cally builds 3-D hexahedral, 
eight-node “brick” finite-element 
models from a quadrilateral sur¬ 
face-mesh paving to produce 
FEA models with high accura¬ 
cy, according to Algor (Pitts¬ 
burgh, PA). The DOS-, Unix-, 


and Windows NT-compatible 
Hexagen can use a quadrilateral 
surface mesh from most CAD/ 
CAM/CAE sources, such as Au¬ 
toCAD. Pro/Engineer, and Su¬ 
perdraw II. Since the output is 
in a neutral file format, Hexagen 
can also prepare models for FEA 
software from other companies. 
Hexagen supports stereo lithog¬ 
raphy files via its capability 
to convert triangular surface 
meshes to quadrilateral surface 
meshes. 

Phone: (412) 967-2700. 

Circle 1281 on Inquiry Card. 
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Database 
Designing 

DataBoss for Windows 
($695) automatically 
generates industry- 
standard C++ code 
when you develop your 
Windows database ap¬ 
plications. After the 
code is generated, you have the option of letting the program 
compile it for you. Network support is built into the program. 
Contact: Kedwell Software, Portsmouth, NH, (603) 433-4777. 

Circle 1276 on Inquiry Card. 
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Data Widgets ($129), for use in the Visual Basic 3.0 develop¬ 
ment environment, is a set of bound data controls that also lets 
you design your database applications without writing code. The 

software includes DataGrid, 
Enhanced Data Control, 
DataCombo, and 3-D but¬ 
tons. 

Contact: Sheridan Software 
Systems, Melville, NY, (516) 
753-0985. 

Circle 1277 on Inquiry Card. 


1*1’’ETT 



PREMIERE FOR WINDOWS 

Premiere 1.0 for Win¬ 
dows ($295) from Adobe 
Systems (Mountain View, 

CA) offers tools for com¬ 
bining video footage, au¬ 
dio, animation, still im¬ 
ages, and graphics to 
create digital movies in 
Microsoft Video for Win¬ 
dows AVI or Apple’s 
QuickTime format. You can use 
the software to insert dissolves, 
wipes, and other digital transi¬ 
tions and special effects. 

Phone: (415) 961-4400. 

Circle 1284 on Inquiry Card. 

BUILD NEURAL NETWORKS 

From Design Sciences (Vienna, 
VA), the DS2000 artificial-neur- 
al-systcms-based tool lets you 
build sophisticated multiple net¬ 
work systems for DOS, OS/2, 
and Windows 3.1. Working with 
data from sources such as data¬ 
bases, spreadsheets, image Files, 
expert-system shells, and simu¬ 
lation/modeling tools, DS2000 
($995) has the latest ANS mod¬ 
els available for modeling com¬ 
plex processes and building data- 
driven decision-support systems. 
Models include real-world sci¬ 
entific, engineering, and busi¬ 
ness examples. 

Phone: (800) 473-3744 or 
(703) 848-9247. 

Circle 1285 on Inquiry Card. 


CUSTOM CONTROLS FOR GUIS 

A set of custom controls that you 
incorporate into a user interface 
as you're developing it, XVT- 
PowerObjects (from $395) pro¬ 
vides high-level functions such 
as table, spreadsheet, and tog- 
glc/picture-button objects: a tool¬ 
bar; and a status bar. From XVT 
Software (Boulder, CO), Power- 
Objects is for PCs and Sun Mi¬ 
crosystems workstations. 
Phone: (303) 443-4223. 

Circle 1286 on Inquiry Card. 

DEVELOP APPLICATIONS FOR 
WINDOWSNT 

Smalltalk/V for Win32 ($995) 
is a set of tools for developing 
32-bit graphical, portable appli¬ 
cations for Windows 3.1 and 
Windows NT. From Digitalk 
(Los Angeles, CA), the software 
lets you develop applications in¬ 
crementally and gives you a high 
level of source code portability 
among Windows, OS/2, and the 
Mac, the company says. Built- 
in objects speed up your appli¬ 
cations development, and a large 


class library supports Win32 
functionality. 

Phone: (800) 922-8255 or 
(310) 645-1082. 

Circle 1287 on Inquiry Card. 

LONG-DISTANCE FILE DRAGGING 

File Express, The Worldwide 
Desktop ($149), displays the di¬ 
rectories of local and remote hard 
drives on your Windows desk¬ 
top and then allows you to click 
and drag a File from one desktop 
and drop it on a second desktop 
via modem or direct link. From 
Synergy Communications (San¬ 
ta Barbara, CA), File Express lets 
you transmit documents, color 
photographs, sound or multime¬ 
dia messages, and business pre¬ 
sentations. Once the file is sent, 
the receiving person double¬ 
clicks on the File. File Express 
then automatically launches the 
appropriate application on the re¬ 
ceiving machine to read the File. 
Phone: (805) 964-1755. 

Circle 1303 on Inquiry Card. 
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What’s New 


Software 


Software Update 



AN EXPANDED PEM 
FOR THE POWERBOOK 

Field Assistant 1.0 for the Ap- 
pie PowerBook ($249) is both a 
PIM and a contact manager with 
a relational database architecture. 
From FIT Software (Santa Clara, 
CA) S Ihc program's relational 
technology lets you attach un¬ 
limited contacts, addresses, ac¬ 
tivities, and phone numbers to a 
specific record. Designed for the 
mobile user, Field Assistant in¬ 
cludes a correspondence module 
and automatic mail-merge capa¬ 
bilities. 

Phone: (408) 562-599(1 

Circle 1298 on Inquiry Card. 

NUMBERS AHEAD 

A utility program for Macs, Bu¬ 
lk a 11 ($99) from By Design 
(Middleton, Wl) has a unit-con¬ 
version module that will build 
and save any physical measure¬ 
ment conversion you want, ac¬ 
cording to the company. Also in¬ 
cluded are an equation solver, a 
periodic table, and a table fea¬ 
ture that lets you view, edit, and 
create tables as well as import 
and export data. 

Phone: {800) 527-7472 or 
(60S) 83 /-5259. 


PRESENTATION 
GRAPHICS TOOL ► 

Completely redesigned. 
Charisma 4.0 ($495) 
from Micrografx (Rich¬ 
ardson, TX) makes ii 
easier to create presen¬ 
tations in Windows. 

The program provides 
visually driven charting 
and graphing for creat¬ 
ing customizable charts 
and graphs; multimedia capabil¬ 
ities that allow you to add video, 
sound, and animation directly 
i n to y ou r presen tali on; and i I - 
lu strati on tools. You can repre¬ 
sent and edit data in 3-D format, 
borrow from the music and video 
CD-ROM clips, and scan images 
directly into Charisma from any 
TWAIN-compatible source. 
Phone: (214) 234-1769 . 

Circle 1298 on Inquiry Card, 

REAL-TIME MULTIMEDIA 

Passport Producer Pro ($1495), a 
real-time, interactive mu hi me¬ 
dia production tool from Pass¬ 
port Designs (Half Moon Bay, 
CA), provides synchronized an¬ 
imation, video, sound, music, 
and presentation graphics. Ca¬ 
pabilities include external device 
control, path-based object ani¬ 
mation, overlaying text onto 


graphics, importation of standard 
Mac file types, and SMPTE sup¬ 
port 

Phone: (415) 726-028(1 

Circle 1291 on Inquiry Card. 

PC TO-UNIX LINK 

Century TCP ($199 per user) im¬ 
plements the TCP/IP network 
protocol with the required ele¬ 
ments for linking PCs to Unix 
hosts. From Century Software 
(Salt Lake City, UT), Centu- 
ryTCP includes TinyTerm Tel¬ 
net, which provides terminal- 
emulation options for access to 
Unix. Designed for simultaneous 
use with NetWare, the software 
is also compatible with net¬ 
works such as Vines, LAN Mim¬ 
ager, LANtastic, and Pathworks. 
Phone: (80!) 268-3088 . 

Circle 1292 on Inquiry Card. 

AUTOMATED PROPOSAL 
PREPARATION 

The Automated Proposal Gen¬ 
erator (from $10,000) is a data¬ 
base publishing system for lhe 
Mac that lets you quickly and ac¬ 
curately prepare and price com¬ 
plex business proposals. The 
software, from R. M. Dudley 
(Burlingame, CA), tracks pro¬ 
posal preparation with such fea¬ 
tures as an integrated word 
processor; automatic layout, for¬ 
matting, and table-of-contents 
generation: centralized control 
of template creation and updates; 
and management tracking and 
reporting of previously generat¬ 
ed proposals. 

Phone: (415) 697-1650. 

Circle 1293 on Inquiry Card. 


SmartLeaf/Compare 3.0, Data¬ 
Base Publishing Software 
(Woburn, MA), adds user- 
interface changes, an en¬ 
hanced comparison engine, 
and new choices in defining 
Lhc rules for comparing 
documents. $4995. 

Phone: (617) 938-0018 

Circle 1305 on Inquiry Curd. 

CoSesskin ACS 6.2, Triton 
Technologies (Iselin, WJ), 
adds support for intelligent 
multiport serial cards and the 
capability to share modems 
on workstations running 
Windows 3,x in enhanced 
mode. From $345. 

Phone; {800) 322-9440 or 
(908) 855-9440. 

Circle 130G on Inquiry Card- 

WoridView 2, Interleaf 
(Waltham, MA), adds Outline 
Navigator, advanced hyper- 
navi gal ion tools. Standard 
Generalized Markup Lan¬ 
guage capabilities, redlining, 
intern aliona] 
user interfaces, 
and the ability 
to display 
Japanese kanji 
documents. From $4995, 
Phone: (617) 290-07/0. 

Circle 1307 on Inquiry Card. 

DP Umbrella 1.1 far Windows 
SQL, Vycor (College Park, 
MD), adds a link to Case- 
Point from Inference for case- 
based reasoni ng, a cc:Mail 
interface, unlimited user-de¬ 
fined field labels, and zoom 
or access tables to which a 
field is associated. $6995. 
Phone: (800) 888-926? or 
(301) 220-445(1 

Circle 1308 bn Inquiry Card. 

LanRover/E 2.0, Shiva 
(Burlington, MA), adds sup¬ 
port lor TCP/IP, shared dial- 
out for modem pooling, and 
enhanced management capa¬ 
bilities. From $2499. 

Phone: (800) 458-3550 or 
(617) 270-8300. 

Circle 1309 on Inquiry Card. 


Circle 1299 on Inquiry Card. 


Graphs for Science 

SigmaPlot for Windows 
{$495), OLE Incompatible 
scientific graphing software, 
lets you customize your 
technical graphs for publi¬ 
cation. With Sigma Plot's 
full range of scientific 
features, you have access 
to automatic error bars, 
huge data-set handling, nonlinear curve fitting, axis breaks, mul¬ 
tiple axes, regression lines, confidence intervals, and refer¬ 
ence lines. You can create 2-0 graphs and 3-D mesh and scat* 
ter plots by selecting from pictures of graph types, and you can 
view multiple data sets with their graphs in sizable windows. You 
can merge, open, close, size, and position these worksheets as 
you wish. 

Contact: Jan del Scientific, Son Rafael, CA, (800) 874-1888 or 
(415)453-6700 . 

Circle 1278 on Inquiry Card. 
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Now, it's also the easiest way to make 
a great business decision. 





If you've used a stencil you 
fajtfw how to use View. Vfaio 
stencils address virtually all 
your business drawing needs. 


You’re looking at some 
great drawings and diagrams 
made by a bunch of people 
who can’t draw. 

All were created with Visio™ 
Shapewares*' award-winning 
drawing program for Windows™ 
3.1 users. 

Visio provides job-specific, 
on-screen stencils for easy access. So instead of 
drawing, you simply select SmartShapes™ from one 
of 20 stencils, and drag and drop them into place. ^ 
Unlike dip art, Visio’s 600-plus SmartShapes 
have built-in intelligence. So they resize without 
distorting, connecting lines stay glued and mregrarea 
text makes labeling and editing a snap. You 
can even create and customize 
shapes of your own. 

Vkb*S drag and drop SmartShapes take 
the “ drawing”out af business drawing. 


And since Visio supports OLE 2.0, you can 
easily integrate drawings with other Windows 
applications. Creating great business drawings has 
never been simpler. 

For a limited 
time, buy Visio 2.0 
for just $129. 

Here’s an easy business 
decision: Purchase Visio 2.0 by 
December 31,1993, and save 
$170. Visio also comes with a 
60-day, money-back guarantee. 
To order, for more 
information, or for the 
names of authorized Visio 
resellers near you, call toll-free: 

1-800-446-3335.ext.EP9 

© Sfriipnvurf Ccrpemfian, 1993. All rtgiits reserved. QuteMf the U.S . errtti Canada 
run wet SJwpeivajr byphtmc {903} 743-9533 or fax 1303 j 695-0555, Offer applies to versipns 
for use in the U.S . and ftnWa mfy. Offer price is in L r _5. dollars. Shupewettc is a repste red trademark and 
Vifie, Dray and Drop Drawing for Everyday Gm/fJatrj, and SmartShapes are trademarks of Sfiapewtire 
Corporation. Window; is a trademark 0j Microsoft Corporation. 
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Software 



CD-ROM NETWORKING 

LanCD (from $ 1995) supports 
up to four network protocols si¬ 
multaneously while providing 
access to CD-ROM applications 
to everyone on the network. 
From Logicraft (Nashua, NH), 
LanCD has a manager utility thal 
lets server administrators re¬ 
motely monitor LanCD-server 
operation and use. The included 
FastCD software creates virtual 
CD-ROM discs on physical 
SCSI hard drives and supports 
up to 254 virtual discs per server. 
Phone: (603) 880-0300 . 

Circle 1290 on Inquiry Card. 

MAC TOOLS 

A set of eight system uli lilies that 
help you organize and manage 
daily desktop functions on the 
Mac, Aladdin Desktop Tools 
($89.95) accelerates and stream¬ 
lines basic file management 


chores. From Aladdin Systems 
(Watsonville* CA), the Desktop 
Tools include SpeedBoost, 
Shortcut, Printer, Makeover, 
MagicTooLs, SecuieDelele, Toys, 
and Stuffit Expander. 

Phone: (408) 761-6200. 

Circle 1302 on Inquiry Card, 

NETWARE VIRUS DETECTOR 

A NetWare loadable module, 
Norton And Virus for NetWare 
($995 per server) pro¬ 
vides unobtrusive virus 
protection for your serv¬ 
er without affecting net¬ 
work performance, 

LAN administrators can 
configure the program 
from Symantec (Santa 
Monica, CA) so that 
when iris hunting down 
viruses, key applica¬ 
tions will continue Lo 
operate efficiently while 
remaining protected. The NLM 
scans DOS, Windows, and Mac 
dies. The customizable real-time 
monitoring feature lets you send 
out alerts over a pager or via E- 
mail. 

Phone: (310) 453-4600 l 

Circle 1295 on Inquiry Card. 


SCIENTIFIC ANALYSIS IN 
WINDOWS ▼ 

DADiSP for Windows ($995). 
graphical data-analysis software 
from DSP Development (Cam¬ 
bridge, MA), allows you to run a 
DADiSP worksheet within Win¬ 
dows to collect, analyze, and dis¬ 
play scientific and technical data. 
The intuitive* spreadsheet-like 
environment is menu driven and 
lets you work with data series of 


almost any length. You can au¬ 
tomate DADiSP worksheets for 
background operation, run mul¬ 
tiple applications, set and read 
operating-system settings, and 
invoke the string-manipulation 
and data-type-con vers ion capa¬ 
bilities, among other functions. 

Phone: (617) 577-1133. 



Analyze Large 
Data Sets and 
Build Custom 
Applications 



EDL for Macintosh ($1500) integrates mathematics, ad¬ 
vanced visualization, and custom application development 
capabilities to let you analyze large data sets and build cus¬ 
tom applications on your Mac. Scientific computing features 
include a built-in GUI toolkit, an editor/debugger, and an 
array-oriented language that lets you interactively test 
what-if analyses. 

The program's analysis and visualization capabilities in¬ 
clude math and statistics; comprehensive plotting; volume 
visualization for disciplines such as medical imaging and 
earth sciences; grid ding; and mapping. You can transfer 
customized applications to any hardware platform running 
previously written IDL or PV-Wave programs under Windows, 
Unix, other Macs running System 7.0 or higher, VMS, and 
supercomputer environments. 

Contact: Research Systems, Boulder, CO , (303) 786-9900. 

Clrele 1279 on Inquiry Card, 


Circle 1299 
on Inquiry Cord. 

AUTOMATIC CHARTING 

The allClear for Windows 
package {from $299.95) au¬ 
tomatically creates flow¬ 
charts, organizational charts, 
cause-and-effect diagrams, and 
decision trees from your written 
description of the procedure you 
want drawn. From Clear Soft¬ 
ware (Newton, MA), allClear for 
Windows lets you open multiple 
diagrams. The split-screen capa¬ 
bility lets you edit text in one 
window and immediately see the 
changes in the chart in the other 
window. 

Phone: (617) 965-6755, 

Circle 1300 on Inquiry Card. 


Software Update 


LapDAD for Windows R4, Lap- 
CAD Engineering (San 

Diego, CA), 
adds layering, 
the capability 
to handle up 
to 800 different loading con¬ 
ditions. and import/export ca¬ 
pability for the IGES finite- 
element entities. From $ 195, 
Phone: (619) 4670947\ 

Circle 1310 on Inquiry Card. 

WordPerfect 6.0 for Windows* 

WordPerfect Corp. (Orem, 
UT), adds a customizable in¬ 
terface; templates; WordPer¬ 
fect Draw; a charting module; 
Coaches; and enhanced com¬ 
patibility, integration, and file 
management, $495. 

Phone: (800) 451-5151 or 
(801)225-5000 . 

Circle 1311 on Inquiry Card. 

Techttnowlogy imaging Software 
for Windows 4.0, Tech K now I- 
ogy (Salt Lake City, UT), 
adds a flexible GUI with hot 
keys, navigation-control but¬ 
tons, and Query by The¬ 
saurus. $395, 

Phone: (801) 261-8850 . 

Circle 1312 on Inquiry Card. 

LAN auditor 3.0, Horizons 
Technology (San Diego, CA), 
adds 

client 

auditing 
for Maes 
and 

OS/2, as 
well as 
expand¬ 
ed auditing for DOS/Win- 
dows workstations and file 
servers. From $495, 

Phone: (619) 277-7mi 

Circle 1313 on Inquiry Card. 

Zylndex 5,1 for Windows* ZyLab 
( Buffalo Grove. IL), adds a 
sorting feature, flexible index 
sets, and hyperlinking. From 
$395. 

Phone: {800) 544-6339 or 
(70S) 459-8000. 

Circle 1314 on Inquiry Card. 
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were barely spe 
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ng. 

thing clicked. 


If you’re tired of playing matchmaker 
to software applications (even ones 
from the same vendor), you’ll be pleased 
to hear this. There is a product that does 
it for you, now. Prodea Synergy" makes 
the programs you already have, and what you’ve built with them, work together. A few points 
and clicks, and applications will exchange just about everything but valentines. 

Mr. R. Lee Allen of Schering-Plough, a company already using Prodea Synergy, 
put it less romantically 
although no less enthusiasti- 


MS Access 


Quattro Pro 


Harvard Graphics 



-a 


CC Mail 



Report Dist. 


Query DB Sales Analysis Sales Charts 

cally “It’S not like anything out Drag and drop the icons, connect them with arrows. Data flows automatically. 

there before. It's more than OLE or DDE. It transcends both languages and APIs’’ 

You should also know that what you build is easy to pass on to others, without 
worrying about hot links, paste links or file location. Prodea Synergy runs under 
Windows;- costs $495 and has a 30-day money-back guarantee. For a limited time you 
also get a $200 introductory cash rebate. Call us at 1-800-PRODEA-l. Your software 
programs will never look at one another the same way again. SyYlCYgy”' 


© 1993 Prodea. All products and brand names are trademarks or registered trademarks of their respective owners 









Smart File Keeper 

SmartSync ($169.95) file-synchronization and data-sharing 
software for Windows lets you maintain the currency of the 
files you work in on two or more computers. You can set up a 
schedule for SmartSync to automatically keep your files up to 
date and to synchronize individual files or collections of files and 
directories. By sending only the changes made to the files 
rather than overwriting entire files, the program reduces data- 
transmission time and costs. 

The software’s RemoteCopy feature lets you remotely browse 
and copy files; TeamSync lets you synchronize and share data 
with coworkers. An auto-recovery feature automatically reestab¬ 
lishes a broken connection and continues transmission where 

the session was in¬ 
tern! pted. Security 
checks are includ¬ 
ed to prevent loss 
of data. 

Contact: Nomadic 
Systems, Mountain 
View. CA, (4/5) 
335-431(1 

Circle 1280 
on Inquiry Card. 



E-MAIL PC-TO-PC 

An E-mail program that lets you 
exchange E-mail with another 
PC user over standard phone 
lines. Personal-E Mailbox (from 
$49.95) can run in the back¬ 
ground receiving mail while you 
are working in an application. 
Personal-E Mailbox is portable 
and capable of running from a 
floppy disk. You can broadcast 
messages to groups of users, and 
those who are hearing-impaired 
can use a special chat mode for 
interactive E-mail over TDD- 
compatible phones. Utilities can 
convert messages to text and 
database formats. From Amer- 
Com (Portland, OR). 

Phone: (503) 452-8/96. 

Circle 1294 on Inquiry Card. 

REAL-TIME DESKTOP 
CONFERENCING 

InPerson desktop-conferencing 
software (single-user license, 
$495) from Silicon Graphics 
(Mountain View, CA) is de¬ 
signed for use with the compa¬ 


ny’s workstations. Application- 
independent. InPerson lets you 
import an image for review and 
markup. It is fully equipped with 
multiway conferencing and mes¬ 
saging indicators that let you re¬ 
ceive notification of calls missed, 
put a current call on hold, and 
join active conferences. Used 
with Indigo Magic, InPerson lets 
you interact with multiple con¬ 
ference participants using live 
video and audio. 

Phone: (415) 960-1980. 

Circle 1298 on Inquiry Card. 

THROW THE PROGRAM 
MANAGER OUT THE 
WINDOW ► 

The McDesk for Win¬ 
dows utility ($149) eases 
the use of Windows by re¬ 
placing the Windows File 
Manager and Program 
Manager with a point- 
and-click system of icons. 

From Granite Software 
(Austin, TX), such rou¬ 
tine functions as print, 
save, open, and run be¬ 


come invokable by a keystroke. 
For instance, if you grab a file 
and drag it to the printer icon, 
the file goes to the printer. You 
can add any application or 
McDesk menu item as a button. 
Phone: (512) 258-3570. 

Circle 1297 on Inquiry Card. 

TAKE NOTES NATURALLY 

Ink Ware NoteTaker ($195) from 
Ink Development (San Mateo, 
CA) is a pen-based application 
that runs under Windows for Pen 
Computing on any Intel-based 
computer that supports pen in¬ 
put. The software's free-form 
approach to note-taking and in¬ 
formation management lets you 
take notes using the pen or the 
keyboard and then edit, copy, 
and move either type of note. 
You can tag notes with Smart- 
Stamps or keywords; the marked 
notes arc then automatically 
made into to-do lists. 

Phone: (415) 573-6565. 

Circle 1301 on Inquiry Card. 

SMALLER WINDOWS 
APPLICATIONS 

Rosenthal WinLite ($149) does 
for Windows 3.1 what PKLite 
did for DOS: It compresses ap¬ 
plications on disk and decom¬ 
presses them into memory upon 
execution. Windows programs 
(even those run within NT or 
OS/2) shrink to a fraction of their 
original size, reducing LAN traf¬ 
fic and improving cache effi¬ 
ciency. Solitaire, for example, 
condenses to 43 percent of its 
original size, according to Rosen¬ 
thal Engineering (San Luis Obis¬ 
po. CA). 

Phone: (805) 541-0910. 


Circle 1304 on Inquiry Card. 



Software Update 


PSI-Plot 2.1, Poly Software 
International (Salt Lake City. 

:h-mode pro¬ 
cessing, align¬ 
ment of ob¬ 
jects, column/ 
row transposi¬ 
tion, and a 
bigger user- 
defined model 
g. $299. 
Phone:(801)485-0466. 

Circle 1315 on Inquiry Card. 

Media Suite Pro 2.0, Avid 
Technology (Tewksbury, 
MA), adds a 60-field option, 
an edit-decision-list option, 
and additional effects such as 
motion control. $9995. 

Phone: (508) 640-6789. 

Circle 1316 on Inquiry Card. 

XTreeNet 3.0, XTree (San Luis 
Obispo. CA). adds Oops! 
undelete for NetWare, inte¬ 
grated ZIP 2.0 support, and a 
multiwindow text editor. 
$495; server extensions, $295 
each. 

Phone: (805) 541-0604. 

Circle 1317 on Inquiry Card. 

Close-Up 5.0, Norton-Lamberl 
(Santa Barbara, CA). adds 
photographic memory, video 
translation between PCs, and 
AI to compress video func¬ 
tion calls. $199. 

Phone: (805) 964-6767. 

Circle 1318 on Inquiry Card. 

TNT DOS-Extender 6.0, Phar Lap 
Software (Cambridge. MA), 
provides the capability to im¬ 
plement DLLs, use Visual 
C++ 32-bit Edition, write 
Windows NT character-based 
applications, and more. $495. 
Phone:(617)661-1510. 

Circle 1319 on Inquiry Card. 

Netroom 3.02, Helix Software 
(Long Island City, NY), adds 
remote network installation, 
multiuser licenses, and auto¬ 
matic detection of network 
adapters. From $99. 

Phone: (718) 392-3100. 

Circle 1320 on Inquiry Card. 
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If It Were A 
Baseball Player, It 
Would Hit Home Runs, 
Toss No-Hitters, 
Steal Bases, And Sign 
For Under $200. 





Lddnated direH (ram Trcweting Software. SiP $229.95, Introductory SffF good through! 
fejfkand Lapli ™lus a registered trademark of TraM^ing Software OtfttW predicts W 

Circle 156 on Inquiry Card (RESELLERS: 157 


Ifwkjcv^y alter Qccd trough Der 
^B^dWA9e0H,f206|4fi; 


.be 1S702 North Owls 


Okay, it hasn't happened in baseball. But in the computer world, 
there's a major league player in the communications game that can 
pretty much do it all. Introducing Comm Works™ for Windows™ by 
Traveling Software. The first com¬ 
plete communications package that 
gives you moFe flexibility than ever to 
do business away from the office For 

starters, there's LapLink’V, 

the number one selling file transfer 
program. You can make unattended, 
regularly scheduled file transfers at 
anytime, from any place. And for local 
file transfers, use the included serial 


cable. Comm Works also 
allows you to send 


Ml Be 


► tad & Ftatiue F« 

* VjSSlDtMiffliSerflCH 

* fiiUNM File $ Pnnter Sfcanrjq 


for WINDOWS 


and receive a 

Fax 


Introductory Offer 
Call for $50 off 
(800) 472-4735 


from your PC quickly, easily and privately. CommWorks also 

features Remote Access f which brings remote 

files and printers directly to your PC wherever you are. And with 
the online program, you can tap into 
MCI Mail?CompuServe? or other 

Online Services 

at the dick of a button. What's more, 
the CommWorks Control Center 
puts all these communications tools 
at your fingertips. See your local 
dealer or call Traveling Software 
direct for $50 off the introductory 
$RP of $199.95, And get the 
one who can do ft 
all. Without the 
overblown 
9 .salary. 


rugiitrfedliij. 








Ouatech's Solid State Drives 

for PCMCIA 



• 100% Reliability • No Moving Parts 


Ouatech's line of Solid State Drives for PCMCIA (Type I and Type II) fit into any personal computer and 
conform to the PCMCIA/JEIDA standards thus allowing your PC to access the newest technology used in note¬ 
books, hand-held computers and PDA's. These drives are available in three options: 3.5" front drive, rear card 
slot drive, or 3.5” front drive and rear card slot drive. 

Ouatech's line of PCMCIA FLASH Memory, SRAM and I/O Cards offer add on memory in one, two and four 
meg options. SRAM available in one and two meg options only. FAX/modem, Serial RS-232, RS-422, EPP 
Parallel Port, and Digital I/O give you maximum flexibility for your application. 


For more information on PCMCIA products 
or our complete line of communication, data 
acquisition and industrial I/O products call: 

800 - 553-1170 


e? QUATECH 


FAX: 216-434-1409 
BBS: 216-434-2481 


662 Wolf Ledges Parkway, Akron, Ohio 44311 U,S,A. (216)434-3154. International: Australia/Interworld Electronics 03-563-5011, Canada 
{Western)/Interworld VCR 604-984-4171 (Toronto office 416-513-7027), England/Diamond Point International 634-722-390, Rnland/Lab 
Hitech OY 358-0-804-2522, France/Elexo 33-1-69302880, Germ any/Jupiter Electronic Systems 06181/75041, Israel/RCM Ltd 
972-03-5447885, Italy/N.C.S. Computer Italia 03311 770-016, Netherlands/ACAL Auriema 040-502602, Korea/Sam Rj 
82-2-538-4001, Spain SANTA Barbara SA 343-4188116, Singapore Bliss Services Pte Ltd (65) 338-1300, South Africa 
Eagle Electronics 27 21 234943 t Switzerland Amiro Tech. Engin. 37-2311-18. IBM PC-XT, AT, and Micro Channel are 
registered trademarks of IBM Corp. All other trademarks are of their respective companies. 


p Enterprise Co. 
Made 
in 

U.S-A. 




















Mail Order Hardware/Software Showcase 


The latest offerings from 
vendors supplying 
products of all leading 
manufacturers at extremely 
competitive prices. 


This categorized four-color display 
section makes it easy to find 
Hardware and Software products from 
a wide variety of manufacturers 
and suppliers. 


Buyer's Mart 

From Accessories to Laptops 
to Word Processors, you can 
easily find the dealers you are 
looking for in this directory of 
products and services. 
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COMPUTER DISCOUNT WAREHOUSE 



COMPUTER DISCOUNT WAREHOUSE 


FREE ^ 

SofNet FaxWorks 

ProV3 0 

Logitech 
ScanMan 256 

With OmniPage 
Direct 

✓ 256 Gray Scale Scanner 
with 16-bit Interface Board 

✓ FotoTouch Color Imago 
Editing Software ✓ Caere 
OmniPage Direct 


&b$189.77* 


1 Priced 
•After $20 Manufacturer Rebate 



WHY PAY 
RETAIL? 

CDW Sells 
For Less 


CANON 
BJC-6O0 

Color 
Bubble jet 
Printer 

✓ 360 dpi ✓ E40 Cp3 

✓ Individual Color Cartridge | 
System; Less Waste 

✓ 100 Sheet Feeder 
/ Laser Gualily Test 

✓ Optimized tor Plain Paper 



Pr,ce^S588.50 


CDW 32009 


E & 




NETWORKING PRODUCTS i 

NETWORKING PRODUCTS 

m NOV EL L 

Netware V4.0I 

6 USER CO. 

. 680.00 

3512 ETHERNET 12+2 PORT CON 10BT ... 

3402 TRANSCEIVER AUI^NC. 

PCeOOWB ARCNET CARD COAX .-. 

PCG&OWS ARCNET CARD TP ... 

014,70 

139.56 

.125,03 

119.08 

10 USER CD.... 

..,,.-1980.00 

PC600F9 ARCNET CARD COAX. 

.199,29 

25 USER CD.... .. 

.. . £994.1)0 

PC130 ARCNET CARD COAX. 

. ,08,50 

60 USER CD. 

. 3937.00 

PC130E ARCNET CARD COAX. 

. 99,0(1 


Netware V3.12 NEW 

NEW V3.12 b US£R 3-S' . 62Q.02 

NEW Vs. 12 10 USER 3-5‘ ,._. 1379 « 

NEW V3.12 25 USER 3 5’ 1 B9&.03 

NEW V312 SO USER 3.5'. 2559,98 

NEW V3 12 10O USER 3.S h . 3509.99 

SFT1II V3.11 

6 USER.. H~^-t5M.37 

10 USER.. 2408.80 

20 USER. 3163.21 

SO USER. 


»or Pncanji on NalWw* CO-ROM 


NETWARE LITE 1 USER.. . 

NETWARE LFTE STARTER KIT.. .. .339.39 

NE^encf plus Ethernet coax card .. 1 19,90 

NE320O wvTPA NEW..... .. . . • 53062 




TCS1A3 ETHERNET 10BT.. 99.39 

TC6055 ETHERNET 8 PORT CON 1O0T. 328.74 

TC6242 ARCNET 0 BIT COAX CARD. 69.09 

TCG245 ARCNET CO.AX CARO.I 79.99 

TCS242 ARCNET+ TP CARD... 99.94 

TCS245 ARCNET ALL-IN-ONE CARO. 174 59 

TCSCWj ARCNET PASSIVE 4 PORT HUB COAX . . .39.S0 
TCS250 ARCNET ACTIVE 0 PORT HUB COAX.... 242.211 
TCfll 51 Al It INI 1 1 >. I V • . I ! M V -: i III IB COAX... 072.12 
TC4035 TOKEN RING 4MBP5 CARD .... £99 09 

TC4045 TOKEN RING IBM CARD... 359 44 

TCAQAIj TOKEN RING 16/4 MCA CARO ,.„....4PS 99 
TC40SO 10 PORT MAU STP. . B3S.43 

-A=iD -IMS? 

TONS 100MBPS EISA COAX' CARD . BQD.B I 

TCNS 1OCJMRPS STP CARD . . 457 09 

TCNS 1OOMBPS FIBER OPTIC CARD .71000 
TONS 100MBPS 6 PORT SMART HUB COAX.. 1360 27 
TCrfi iqDMBPS 6 PORT SMART HUS COAX.. 1140 47 
TONS 1 roiMBPS 9 PORT SMART HUB STP 1109 75 
TCNS 100NBPS S PORT SMART HUB FIBER 14SS.0Q 


# ARTISOFT 


AE2 ETHERNET COAX CARD.. 11B. 

AE3 ETHERNET COMBO CARD. 210 

NGUEflUNNER 200QA .... 21 1. 

NOOERUNMER 20001. 175 

NOCERUNNER SoGOC.. 


NOOERUNNEFUSI200QA. 133. 

NOOERUNRERjSI 2OT0T . .97. 

NODERUNNEH/SI 2000C. 37. 

CENTRAL STATION 1... 380. 

10BT & PORT INTERNAL HUB. 260, 

AE2 STARTER KIT._. 444 

NOOERUNNER STARTER KlT WINDOWS ....403 

LAN rASTIC AI V5 O 7ft 

LANTASTIC Al V5 0 WINDOWS, ...... #1 

LANTASTIC SOFTWARE.. ML 

LANTASTIC FOR WINDOWS SW . ..120 

T-RUNNER 8 PORT 1DBT. ...^,..297 

T-RUNNER 12 PORT 1QBT., _ ^...467. 


SMC 


ULTRA 10 SIT ETHERNET COAX -. 1Q9.2G 

ULTRA 10 BIT ETHERNET 10BT , . 109.25 

ULTRA 16 BIT ETHERNET COMSO 1MJ5 

ETHERCAREH- ELITE 6 BIT COAX.. 07.82 

ETHERCARD+ ELITE COAX. I IB.54 

ETHERCAPO* ELITE C0AX5PK. 559.73 

ETHEflCARDi ELBE MCA COAX. 100,25 

ETHERCARD* ELITE 1Q6T... 110.64 

ETHERCAREH- ELITE 1CKBT 6PK... 633.00 

ETHERCABD+ ELITE MCA 10BT.. 180.55 

ETH6RCARD* ELRE EISA 1 TOT .578.71 

ETRERCARDt ELITE COMBO. 139.57 

ETHERCARD+ ELITE COMBO «PK. 788.50 

3000 ETHERNET CARD 10BT. 00.81 

30H3 ETHERNET CARD lOBT. 126.80 

TOQ0 ETHERNET 8 PORT DON 1Q0T. 328.61 


ARCNET 8 PORT ACTIVE HUB COAX ...... 224 41 

TOKENCARD ELITE IBM...„_ 339.64 


3Com 


3C503 ETHERLINK It 0 BIT COAX. 

3C603 ETHERLINK II OOAX 

3C503 ETHERLINK It 10BT ___ 

3C609 ETHERLINK II I COAX. 

3CSQ9 E THERLINK Hi COAX 5 PK . 

3C509 ETHERLINK III I0BT. 

3CS09 ETHERLINK III 10BT 5 PK. 

3CS09 ETHERLINK III MCA 1061 
3CSC9 ETHERLINK HI COMBO . . ... 
3CSO& ETHERUNK III COMBO 5 PK . . 

3CS79 ETHERLINK EISA COAX. 

3C679 ETHERUNK EISA 10QT . 

3C1627 12 PORT LINKBUtLDER 10BT . 


,— 183-14 
159.84 
...,.,117,54 
—... 120 0? 
529.1? 

. 128.80 

. S37.97 

. 742 40 

.. 139.98 

. .. 584.84 

. -226.81 

....229.91 
. 826.97 


Xircom 


PE31QBC POCKET ETHERNET COAX . 314.W 

PE31EJB2 POCKET EtHERNET COAX , ,., 279,W 

it S1DBT POCKET ETHERNET fOBT . 2H.1t 

PA2&2BG POCKET ARCNET COAX. 236.30 

I A.'I ■ I -. I ■: KI i A Ht.NET TP. 234.00 

PT216&T POCKET TOKEN RING 1674. 829.14 

PT21683POCKET TOKEN RING 10,'4 . 527.08 

POCKET ETHERNET PRINT SERVER COAX 300 B0 
PPXTO PARALLEL PORT MULTIPLEXOR. 79.00 


TAPE. REMOVABLE ft FLOPPY DRIVES 


JUMBO 120MB INTERNAL. 110.10 

JUMBO 250MB INTERNAL. 174.0? 

1HAKKER 130MB PARALLEL PORT . 299.56 

TRAKKER 250MB PARALLEL PORT . 137 07 

POWERTAPE 2GB SCSI INTERNAL . 951 Cl 

POWEflTAPE 2GB SCSI EXTERNAL. 1133 90 

PDWERDA t SCSI INTERNAL 1524.33 

LJSEGA 

TAPE 250MB INSIDER 1 l .... 197.97 

I"A? 1 1 INSmr li mi i99 in 

FLOPTICAL 21MB INSIDER. 383.27 

FLOPTICAL 21MB PC POWERED. 396.85 

BERNOULLI MMD PC PCWCtTCD 48232 

BERNOULLI 1S0MB INSIDER. 484.11 

BERNOULLI 150MB PC POWERED. 478.55 

BERNOULLI 150MB TRANSPORTABLE. 579 05 

SUMMIT 

SE12Q 120MB 1NT TAPE BAJ... 142.06 

BE2&Q 2S0MB INT TAPE B-U. 174.03 

SE30S3O5MB INI TAPE" H-U. 269.99 

MIC R OS O LUTIOMS 

BACKPACK 3.5T 1 44M8 ROPPY PARALLEL 179 bl 
BACKPACK 5.25- 1.2MI1 FLOPPY PARALLEL 170.51 
BACKPACK 17C1MB HD PARALLEL new ... 379 59 

BACKPACK 200MB HD PARALLEL. 440.59 

BACKPACK CO-RDM PARALLEL... 357.01 

BACKPACK 250MB TAPE fl^U PARALLEL... . 359.06 

SyDWS 

PRO NOTE 42MG PARALLEL_.___ fT9$0 

PUMA 841 MB PARALLEL . . . . 

WAFILlN 105MB INT IDE____ 5».73 

80MB INT SCSI W/ACPT... 690,04 

00MB EXT SCSI W/AOFT 4HJ7 


EJ] Mountain 

TD-250 250MB INT IDE. 18B.32 

FS8500 305MB INT PC.... 430.50 

1200-4 4GB INT SCSI. tTBT.24 

1200-4 4GB EXT SCSI..... 1HB.23 


i n i ii 11 i 11 in — 

mu TOKEN RING 

IBM TOKEN RING 1&4 ISA... ....H1.4U 

HM IHK--N RINfL l •■■'l MCA fl«l jl 

IBM TOKEN RING MAU .. 450.88 

INTEL NETWORKING 

ETHEREXFRESS 16 COAX. 90.33 

ETHEREXPRESS 16 COAX 5 PK.. 454 13 

ETHEFEXPRESS MCA COAX. 190 52 

ETHEREXPRESS 191 TOT . 90.33 

ETHEREXPRESS 16 106? 5 PK . 404.13 

ETHEREXPRESS MCA I OBI. 100.52 

• 16 COMBO. 118.77 

ETHEREXPRESS FLASH COMBO . 13102 

ETHEREXPRESS FLASH OOMBO 6 PK_ fi£8 .04 

ETHEREXPRESS EISA COAX ... 398 3P 

TOKENEXPRESS Hj/4 . 366.53 

NETPQRT II COAX/1 BBT. 350.97/358.97 


WYSE TERMINALS 


WYSE 30 AMBER Ofl GREEN____ 272.M 

WYSE SO AMBER OR GREEN. 355.50 

WYSE 60 AMBER, GREEN, WHITE. 269.97 

WYSF «r.n AMI1I 1 1 C'iHIXN. WHrrE 765 45 

WYSE ILS0 AMBER, GREEN. WHITE. 310.98 

WYSE IBS AMBER, GREEN, WHITE. 310.90 

WYSE 326 COLOR ... , 519 40 


WYSE 370 COLOR. 

. 770.34 

BBBI 1 , tJ Kl l j ri] r n i-I'l'l 

ALTECLANSINGACSSDO SPKILS/SW ... 

. 274 20 

CDW 5 CD BUNDLE. 

129-80 


CDW 5 CD BUSINESS BUNDLE ,, ,119.86 

CDW 5 CD ENTERTAINMENT BUNDLE 70.33 

CDW 4 CD EDUTAINMENT BUNDLE nww 65,18 

ARtSTASOFT WIRED FOR BOUND PRO . 39 40 

ATT CD BOUND DIMENSION. 302.57 

ERGATIVE LABS EDUTAINMENT 0 INT ...40117 
CREATIVE LABS EDUTAINMENT 16 INT 510.32 
CREATIVE LASS DISCOVERY 1B |NT. 440 J1 

Creative labs multwedia starter nt .. 440.58 

CREATIVE LABS SOUND BLASTER DELUXE Tfl.M 

CREATIVE LABS SOUND BLASTER PRO. 118.00 

CREATIVE LABS SOUND BLASTER 16 ASP .219.27 

LOGITECH SOUNDMAN 100.44 

MEDIAVISION PRO AUDIO SPECTRUM IS 140 64 
MEDIAVISION PRO AUDIO STUCK) 10 . 214.^0 

MEDIAVISION PR019 SYSTEM || BUNDLE 685 51 

MICROSOFT MULTIMEDIA BEETHOVEN. 53.28 

MICROSOFT GINEMANLA.... 4-1.68 

MICROSOFT BOOKSHELF CD... 119.60 

ORCHID SOUND PRODUCER... 114.05 

PRlOCOM INT MULTIMEDIA STATION. 729 Iff 

PftOCOM EXT MULT IMfctXA STATION .. imtfi 

SONY DSKTQP LIBRARY |NT W/SND . 563,12 

SONY DfiKTOP LIBRARY |K|T NO SOUND.. 777 67 

SONY OSKTOP LIBRARY EXT W/5ND. 537.67 

TURTLE BEACH Ifl BIT MULTIBUNDLE. 677 17 

TURTLE BEACH MULTISOUND . . . -.-613.07 


CHINON CDSS35 INT CO-ROM KIT __ 300.45 

CHINON CDXS3S EXT CDROM KIT ..... 479.00 

ACCULOQIC PARALLEL I'ORT CD-ROM 490.60 
HITACHI 19COS SXT CD-ROM 4 09 85 

HITACHI CDR1950 EXT. SI 2.40 

HITACHI 9700 1NFT CD-ROM . 389.65 

HITACHI CDR67M INT... 412.61 

NEfi a JH74 -1 EXTEfWt COflOM .399.60 

NEC 3X1 INTERNA! NEW. .. 407.00 

NEC 3XE EXTERNAL NEW..._ ___ 569,90 

NEC 3Xp P&rtafate NE W ..- 83*.» 

QHl I III? CDS3 110 INT. 233.03 

n iONELR URM504X 0 DISC QUADHASPIN 1347.43 

PflOGDM 200MS INT SCSI CD-ROM 442.09 

PROCOM 2O0MS EXT SCSI CD-ROM_ ,567.85 

SONY CDU31A INT CD-ROM... 238.06 

SONY CDU535 INT CD-ROM. 279.83 

SONY C0U541D1 INI f;cSJCG-F?0M 399 15 

SONY CDU7206N EXT CD-ROM.. 463..It 

SYDOS PARALLEL PORT CD-ROM. 

TOSHIBA 3401 INT SCSI CO-ROM _ 435 43 

TOSHIBA 3401 INT SC3-1 CD-ROM W7AOPT .540.14 

TOSHIBA 3401 EXT SCSI CO-FlOM. 52S15 

TOSHIBA 3401 EXT SCSI CO-FIOM VWAOPT 64&,E5 
TOSHIBA 3401 EXT SCSI 4 DRIVE TOWER 2S3S.Q0 


PLOTTERS, DIGITIZERS A SCAMMERS 


hflJRTR 

13/ONE 12 X 12 4 BUTTON .. 

32U9 

XLP 12X12 4 BUTTON ft STYLUS. S3 

XLP 12 X IB 16 BUTTON..... SB 

" J “ ........... 380.00 


KGT 1? X 12 


‘^yCafComp 


DB HI 12X12 4 BUTTON..,,. 

DB III 12Xt2 16 BUTTON.. 

DB III 12X18 >6 BUTTON.. 

13X12 W/PflESSURE TIP PEN. 

12 X 124 BUTTON. 

12X12 4 BUTTON CORDLESS. 

1ZX 12 10 BUTTON .. . . 

13 X 18 4 Fill FT ON t II,". Ml i-Jf 

12 X 16 IS BUTTON.. 

24 X 36 18 BUTTON... 


gitmmoijiijfMiZ 


SUMMASKETCH 11 
SUMMASKETCH II 
SUMMASKETCH II 


12X12 4 BUTTON ...240.90 

I? X 12 16 BUTTON. 250,90 

I8X 12 4 BUTTON . 524.44 


M uiftSSn 

HI V106 INKJET PLOTTER 


HI 7200 A-F SIZE 0 PEN 

3460! 12 

FUfl HEWLETT 
ftTJ PACKARD 

HP SCANJET IIP . 

HP SCANJET HP DOCUMENT FEEDER. 259-93 

HP SCANJET IIC....... 1206.IQ 

HP SCANJET IIC DOCUMENT FEEDER. 474.72 

HP DflAFTPRO f'l US A-D SIZE . 3199.54 

ESAOCiC SCSI. 

. .052 09 

ES800C ACTION SCANNER. 

tf'JWM rAIIAlltUSCSI. 

FS809C ACTION SCANNER . 

...798,80 
.. 1980.01 
1Q77-2B 

. ■rTrTT.l J \ 

VGA ft SUPER VOA MONITORS 

AS 1 VISION 'in I T . 

AST VISIONAL 14" . 

u.:... 

MAG INHOVISION MX'lTF. 

MAGNA VOX CM2079 14' .39. 

MAGNAVOX CMOTIMI 14" .20. 

MAGNAVOX CM92I7 XT . 

...300,91 
, ,390-95 
.527.07 
....006.50 
....230.20 
279,90 
.500,50 

MaGAmAuOiX -Jft _ 

tl£4.l£ 

NANAOF340IW 15"... 710.83' 

WAN AO FfiSOI 17“. 1 *50.2 5 

NANAQ FSSOIW XT . 

11SS.4G' 

NEC 3V 15“ . 

....519.22 

NFC3FGF15' .... 

NEC 4FGE 15* 

589.00 

680.00 

NEC BFGE 17* 

1080 0O 

NEC 5FGp 17‘..... 

..1358.69 

NECflFGzr ..... 

NEC flFQnai*...-. 

.2289 00 

,2X8.04 


. 509.00 

. 709,50 

. 082.50 


PHILIPS 1557AS 15".. 

PHILIPS 1704DC17 H „.... 

SEIKO CM 1760LR 17'. 

SONY CPC 1430 14".. 

SONY Cpfi i ?.x; i km9.i& 

* FREE BertnHy Ah»r D»* OfNr CALL FDR DETAILS 
VGA ft SUPER VGA DISPLAY CARDS 

ACTIX ULTRA PLUS 'MB... 235,90 

ACTIX ULTHA PLUS 2MB... 304.85 

ADS VGA TO TV ELITE. 268 96 

ATI GRAPHICS ULTHA+ 2MB. . 339-56 

ATI GRAPHICS ULTRA PRO 2MB . 357.82 

ATI GRAPHICS ULTRA PRO2MB EISA.. 394.02 

ATI GRAPHICS ULTHA PRO 3MB MCA . 304.93 

ATI VGA WONDEH XL24 ..... 119.32 

A 11 VAN IAQE 1MR. 157,40 

V I AliS VII3-LO III. ASTI H . .339.02 

CREATIVE LABS VIDEO SPIGOT. 347.37 

DIAMOND STEALTH PRO 1MB..._. 249.83 

DIAMOND STEALTH PRO 2MB. 330.61 

DIAMOND SPEEDS!AR PRO 1MB 114.28 

DIAMOND VIPER VLB 2MB. 398 40 

HERCULES GRAPHITE [MB. _....229.72 

HERCULES GRAPHITE l?MB... 374.05 

HERCULES DYNAMITE VLB. 187.01 

INTEL SMART VIDEO RECORDER. ^..«t,M 

ORCHID FAHRENHEIT 1Z0O+ 157.07 

ORCHID FAHRENHEIT VA .....- 157.97 

ORCHID F AHRENHEIT VA/YLB. 209-45 

ORCHID CELSIUS VLB 1MB. 238 07 

: ill:;-I'M Cl I HJJS VI J :"MB. 299.79 


If You Find a Better 
Price, Call CDW 
Before You Buy 
(800) 959-4CDW 


NASDAQ 


BUY WITH CONFIDENCE 
CDW® IS A NASDAQ 
TRADED COMPANY 


No Surcharge For Credit Cards 


COW HOURS 

5*$7JO-7jg COT Mon-Fft 

MO-5,-COCCTTSiVL 


BjGQ-7i(B CUT Atorvfri, 
'WfrS’OO COTSaL 


MOST ORDERS 
SHIP THE 
SAME DAY 

































































































































































































































COMPUTER DISCOUNT WAREHOUSE 


US Robotics 
WorldPort 

14,400 BPS 
Pocket Modems 

✓ 14.4K BPS Dalg, V.32fci& 

Protocol ** Fax Model Adds 
14.4K BPS Send/Receive Fa* 

V.42 Error CorrecUon 
t/ V.42bls Data Compression 
»/ LED Stoics Indicators ✓ 9V 
Battery powered, AC Adaptor 
Inckjdad tf Qompleto Software included */ While Suppbes L?s| 



14.4K Data 

14.4K DatayFax 


I 


169.25 COW 27097 
179.50 


CDW 26535 



AST Bravo LC I486SX/25 

WHY SETTLE 

Desktop Computer 

FOR LESS? 

/isr 

Authorized Systems 
ReseDer 

✓ I4&6SX/25 CPU 

✓ 120 MB HD, 4MB RAM 
Local Bus Video 

CDW 1 * 

✓ 4 16-bit Slots 
*r Midsize Case, 3 

SERVICES YOU 

External Bays 

BETTER 

CDW* Pric^^^ $997*97 CDW 30837 

_ m »_ a. _ 



CDW CARRIES OVER 15,000 PRODUCTS. IF YOU DON’T SEE IT, CALI! 



T1900/13QM© . 
T19OQ/2O0MB ... 
T190QC/12QMB . 
T19OQC/200MB. 
T1S50/120MB. , 
T195QC/1HJMB, 
riKa/20CMB. 
TigsoC/HnoMB. 


1697 S0 
1947.97 
.2326.07 
.J5S7.37 
2114 33 
.2890.03 
.2357.40 
2553.15 


T40O 0/120 MB 2459.80 

T16UCI/20OMS. 25X9.99 

r^BDDC/120MB. ..3947.73 
T4000G/200MB. 4749.70 
T460QC/340MB. 46S9 97 
T6600C/S1 UMB ...639-8.17 
TH50CC^1H^ tX)BS9fl. 30 
T600OC/510MB CO/DVI 


AST 


LC 4/2SS/ 33S 1Z0MB.4MB.„_ ,..997.97/1 TS7.97 

L0 4J33C 13OMB.4MB.'21QM0.0UE. 1357,97/1497,97 
LC 47500 120WIB .4MB/210MB. 0Mfi. t S27.97/1 /S7.97 
LC 4«6D 120MB.4MB,'210MB. BMS. T767.07/2[]3r.57 
LP4/£5$ 17OMB,4MBQ4OMB.0MB.. 1177-97/1599-35 
LP 4Q3D 170MB,4MB^|40MB,0MB. 1446 607166977 
LP4/66D 1 TOMB,4MB, I 34&M0,0MB. 1954.62/2394.31 
MT4/33D 17040,4Maa4aMB,fiMl3... 1497-97/1927.97 
Ml AmD 17OMB4MEJTJ4aM0 i eMB.. 1997,97/2467.97 
NOTEBOOK BQMB/12GMB MONO . 1657.07/1767.97 

NOTEBOOK 120MB COLOR._.. 2447.97 

NOTEBOOK T70MB MONO/OOLOR.. 1967 07/2627.37 
NOTEBOOK 170MB OOL0A+ ... ,,.,3647.37 

PO^'/EREKEC 435 200MB MOMO SPECIAL. .. ,2404.46 
FOWEREMBC 426 200MB OCLDfl SPECIAL JS50.B4 

Canon 

MOTEJET 4/25 65MB.. J2479 67 

NQTEJET4/25 135MH/150MB. 2397.07/3597 10 

INNOVA 4/SSL SX 170MB .. 

INNOVA 4/33L SX 1 70MB/S4tlMfi . 1139.69/1253.75 
IN N(: vA 4/5CX, 170MIVP40MR 1410.9&/1479.96 
INNOVA 4/66L 17OMB/240MB ... 1617.12/16«. 17 


NEC 



425 120MB MONO/COLOR 
4/25 1B0MB MONO/COLOR 
433 100MB MONO/COLOR . 

4/33 100MB COLOR OFFICE . .. 

4/33 260MB MONOCOLOR ... 

READY ES 4/25 170MB. 

READY 4T25S 170MB MuHimea^ ... 

PQWERMATE E$4/25 170MB . 

READY ES 4/333 210MB . 

POWERMATE ES 4.tt3 1/aMB_ 

POWEBMATE ES 4/06 170MB.. ... 

READY 4/33S 210MB MultirrreO« . . 

'ty Texas InsTRum lints 

TM4D00E 4/25S 120MB MONO... )HU* 

Tt4KX.CE 4/SD 1 LCM&2£Cf/B MONO IB77.97/2266.« 
TM40OOE 4/253,120MM DUAL COLOR. 3130,51 

TM4000 4/40 200MB PASSIVE COLOR . - 

TM40OO4/60 '20MB MONO. = . 

TM4O0QE 4/50 200MB MONO NEW.. _ _ 

TM4009E 4/50 200MB DUAL COLOR NEW 3447.60 
TM400CKE 4/60 200MB ACTIVE COLOR. 3868,70 


Ss 

MU B 


DOT MATRIX & LASER PRINTERS 


OKJtMTA 

164 TUFtBO .... JIB. 14 ML39SC. —.1036,74 

ML320. 364 4B MLS20. 375.14 

ML321. 432.43 ML521...,.. ...,,505.10 

ML3&0 214,95 ML590. 42451 

ML395. 980.20 MLS91. 555.87 

PACEMARK 3410. 1222.92 

OU00E. 499.98 

QL010. 905.50 

QL030+—. 1079.95 

OL850 . 1185.20 

- ..^009.49 


CtViion 


3J IOEX 
SJ2t>3" 
BJ230 - 


AP2Z50.. 115-63 

AP325G . 173.15 

AP3260. .199.99 

LX510... 167.07 

FXflTa. 272,97 

FX1170 . 337.87 

LQ47CM-.. i37.07 

LQ1O70*. 36-535 

ACTION LASER 1500 
ACTION LASER 1500 


E.C3670.. ,,,,.449.93 

LQ1170...... .618.90 

LQ2560. .906.1 1 

DFXSOOG,,,-,,-,.,. 1367.07 

DFX6000... 2277,97 

STYLUS 300. 239.15 

STYLUS 600. 279.09 


NEC 


P32D0. 231.99 Silwflwriter 95FX ...1069.95 

JaCmale 1000 . 267.00 Silwrlwriler 97_ 1075.72 

£upefScnptei(37EW .B39.BT Sianhwitor 1CB7 NEWT389-01 
Sfl#ntWTH«S5F , , 079-33 


DOT MATRIX & LASER PRINTERS 

1 



PCMCIA 


1160- 13U* 21B0. 1 Q3.91 

1624. HUS 2634. XU 

1695. .. .3*1.44 4410 LASER . 525,37 

2023 --. ..£62.67 4430 LASER . . .6*4.13 

£123. 243.37 4440 LASER . .4199,44 

£134... i1t*1 

J^TOAS INSTRUMENTS 

WlCROWfilTEfl BASIOTS3&™. SIBJ&977.07 

MICROLASER PRO 600 P$J3 NEW ' 132962 

MtoflOWRITEH PS65... 8J7 jB7 

MICROLASER PRO BD0 PS65 MEW . 1S3&3S 

MW: HOMARC INKJET .X77J7 

'Attor S60 Manutoetgftf Rc*4lf 

M HCWLeTT 
RACKAJPO 

DfishjeE Port 31 □ .390. B0 Laser JeE 4 l 868.97 

DeskJet 500. 319.69 LaserJel 4p NEW 1056.53 

DliSkjeiE 500C ■■ .380.50 LaserJet 4 .f 3BB.4E 

DeskJet 550C .. .596.12 Laser Jet 4M. _1940.64 

DeskJet 120OC . 1419.12 LaserJet 4SI. .2380 95 

Dedtjet 1200C PS. 1926 96 Laser Jet 4SI MX .4500.36 
PaintJet XL300 J2240.M 

LEXMARK 

4057 &E 5PPM NSW . . .. „_...J6*4 j4 

4019E 6PPM. .755,97 

4029*10 10PPM- 1127.97 

4009-10R 10PPM. 1347.97 

4039-1ORD 10PPM DUPLEX. 1 S47.87 

4039-12R 12PPM,^_„_____ 687,97 

4039- 12L 12PPM. .£447,97 

4039-tfiL 16PPM. 2744.87 

Maxtor 

T131A13tk«oe- .™» TS^ilSWBSCSI—miil 

7?13A?13h«C€ JB8JQ MXTM0A540MB IDE. TtiJSO 
7213S 213MB SCSI M46 PO-lS I EECB SCSt_97*J8 
7245A245IVBCE JBUB K717S 1 7GB SCSl11*M* 
7245S 24EfvB SCSI ..£SU8 MX113«E 131GBSCSn JQ8.47 
7S4SA 345MB C£_ Mil 


maiDpnus 


MCP2205 S64MB SCSI. 

MCP2210A 1050MB IDE„.... 

MCP23I0 1050MB SCSI. 

MCPT528 1.9GB SCa_ 

MCP32171 7GD SCSI. 

MCP154H 2.0CB SCSI 
MCP193H 3DB SCSI.... £399.25 


. .699,95 
...939.09 
. _i70.6S 
-925.71 
1339 49 
... 1327 43 


CCrVnn&H' 


CP30084E4 B4MB IDE. .107.78 

CP3C174 174MC IDE 
CP3CKW 210MB IDE . 

CP30254H 250MB IDE 
CP30344M 340L® IDE.. 

CP30544 540MB IDE 


CP30540 540MB SCSI. 

CP3-1370 1,37GB SCS_ 


SR Seagate 


ST2511 4£MB MFM. ... 
ST351A/X ^3MB IDE... 

ST312QA 106MB IDE. 

ST3144A 130MB OE .. 
5T3243A 200MB JQT 
ST329QA 261MB ID€. 
ST33990A 34! WB IDE 
ST3550A 452MB IDE .. 
ST4766E 7S6MB ESOF ... 
ST1120ON 1.06GB SCSI.. 


_239.64 

...118.04 

...177.94 

.1&B.95 

. 2ttB,M. 
.,251,50 

.328.50 

.439.60 

...989.SD 

.-964.07 


ACCULOGIC IDE_____ 33.65 

ACCULOGIC IDE WMPAR.2SEH, lGAME_ 35.06 

ACCULOGIC IDE w.-aiOS ._.... .48.90 

ADAPTEC 152? SCSI KIT-. . 48-58 

ADAPTEC 1542C SCSI KIT .258 49 


&PQHTSTEH modems 


t4.4 EXT WFAX 
WORLDPORT 14.4.. 
WORLDPORT I4 4W/FAX.. 


.149.50 
...14950 
,169.50 
.. 179.S0 
..169.25 


..170.50 

COURIER MODEMS 

2400 V 42BIS EXT . 255 90 

V.32TERBO fNT.'INT W.'FAX .420.9QN.Z6J0 

V.32TERBO EXT/EXT W/FAX..._. 449 ZtVAM JD 

16 0 HSTEXT.- .477 £5 

DUAL STD INT W/FAX. .863.! 9 

DUAL $ID EXt/EXT W/FAX. 684.96fl39.86 

DUAL STD TERBO INTiEXT W/FAX .'69.90/619.90 


0 Hayes 


ACCURA240OBNT5&.10 OPTIMA 34 FAX H4J4 
AmjFlA 3100 EXT S9J35 QPT9AA 9600 EXT 536.50 
4CCUftA24£CFAXHJ* OPTIMA 9S FAX ,3M 42 
A.CCU RA 96 FAX 175.12 QFTMA 14,4 EXT 363 JD 
ACCURA 06 EXT 199.66 OPTIMA 14.4fAX378.30 
Z'CgjRA 14.4 PAX 195.BH OPT84A 14.4Pcckaffi>6 S3 
ACCWA 144 EXTJ1 9X8 ULTRA 9S00 EXT .556. tfi 
OPTIMA 2400 — 117.64 ULTHA 14.4 EXT 613.56 


PM240OEFX 2400 V.42 INT W/FAX. 

PM240OEF 2400 V.42 EXT W/FAX.. 

PM2400FP 2400 POCKET W/FAX. 

PM9600PX 9600 JWT W/FAX . 

PM9600FXMT 9600 EXT W/FAX .. 

PM14400FX 14.4 INT W/FAX.. 

PMH44DOFXMT 144 EXT W/FAX. 

PM14400FX&A 14.4 EXT W/FAX, LCD ... 
PM144Q0FXP 14,4 POCKET W/FAX.^ 




SAT1SFAXTIDN MODEMS 

100‘INT 95 51 3S0INT 

200 INT . .209 80 4Q0 INTT 

300 INT . 225.22 &QE EXT ..._. 

24OOV420JS INT 
2400 VA2BIS EXT . . 

9600 INT W/FAX. 

14 4 INT W4RAH ___ 

14 4 EXT W/FAX .. 


,13(2,67 
. .148.96 
-.18578 
-,173,47 
...19728 


SC250 .,..,*.11 OMNI 4£0 LAN ....269.51 

BC400 .... 158.89 OMNI 600 LAN ....3O0.69 

BC50O.. 191.42 OMNI 750 LAN. 399.88 

BC500 LAN ... ...199.40 OMNI 1250 LAN 5M.03 

BG600 LAN 249 90 UNISON 600 . 499.95 

BC750 LAN. 313,90 LC120O.. 145,77 

BC90O LAN . 359.87 IC180O 192,49 

BC1250LAN. 449.59 LC2400. 332,85 

LAP POWER AC/DC INVERTER. 

AMERICAN POWER 

BACK UPS 250. .« 34 SMART DPS 4W 299-95 

BACK UPS 400 .....159 83 SMART UPS 600.363,10 
BACK UPS 450 ....189. B1 SMART UPS 900,569 S5 
BACK UPS 600-... J64.04 aWFTT LRS9C0KL 1110.04 
BACK UPS 900 ..-384.28 SMART UPS 1250709.87 
BACK UPS 1?50 498 77 SMART UPS 2D3 1188.00 


SURGEAfiREST PLUS. 


...(29.97 


LOGITECH DEXXA SERIAL MOUSE. _..Z7.J7 

LOGITECH MOUSEMAN COMftO .49 31 

LOGITECH MOUSEMAN CORDLESS.. . . 99.93 

LOGITECH TRACKMAN PORTABLE . 76. SO 

LOGITECH FOTOMAN PI US . .549.70 

MICROSOFT MOUSE V2.0 SERIAL*. 59.96 

MICROSOFT MOUSE V£.0 PS/2'. 59.00 

MtCFtOOOFT MOUSE V20W.WIN 0 1 CO»«0149.9« 

MICROSOFT BALLPOINT V£ 0. 152.77 

MICROSOFT BALLrXXN F MOUSE WWW 3.1. .144.48 
POINTEX MOUSE W^HP DASHBOARD 51 t 2 
* SPECIAL THROUGH t ■ OCV93 . 


HAYES PCMCIA OPTIMA 9600 W/FAX . .221.56 

HAYES PCMCIA OPTIMA r4 A W/FAX. 369.97 

IBM PCMCIA TOKEN RIND IB/4 . .. 598 45 

LINKSYS PCMCIA ETH ERNET COAX .. 167 9i 

LINKSYS PCMCIA ETHERNET I0BT. 197.91 

MEGAHERTZ PCMCIA 2400 W/FAX. 209.43 

MEGAHERTZ PCMCIA ?400 XJACK W/FAX .207,30 

MEGAHERTZ PCMCIA 9600 W/FAX. 269.90 

MEGAHERTZ PCMCIA 0600 XJACK W/FAX .387.97 
MEGAH ERT2 PC MClA 1 i. 4 W.'h AX .299,20 

MEGAHERTZ PCMCIA 14.4 XJACK W/FAX . 322.20 

PRACTICAL PCMCIA 14.4 W/FAX . 368.9/ 

T. CONRAD PCMCIA ETHERNET COAX. J&2.09 

USR WORLDPORT PCMCIA 24DO W/FAX ....Z84.B0 
USR WOFIL43PORT PCMCIA 14 4 W/FAX .,315.60 

XIRCOM PCMCIA ETHERNET COAX. 782.92 

XIRCOM PCMCIA ETHERNET lUST. £70* 

XIRCOM PCMCIA ETHERNET COMBO .318.58 

mmKmmatnaznns^m 

CDW Features Del kin, Kingston, 
Pacific Data and Simple 
Technology Memory. 


AST BRAVO 480LC 2MB™.. 

AST POWE PSXSJC 486 4M0 . , 

. CALL 

CALL 

CM t 

AST PREMMIA 0MB UPG . 

COMPAQ DESKPF5D 6MB . 

COMPAQ COWTURA 466 »MB. 

COMPAQ CONTURA 4MB. 

COMPAQ DP 366/16 4MB. 

COMPAQ LITE 4J25C 4MB. 

COMP4>QPF|Clt INEA 486/33 4MD . 

COMPAQ PFIOSIGNIA 10MB. 

EPSON ACTION LASER 2-0MB 

. CALL 

. CALL 

. CALL 

. CALL 

. CALL 

. CALL 

. CALL 

. CALL 

CALI 

HP DESKJET 500 & 5O0C 256KB 

CALL 

HP LASER 4L 1MB MEM UPG 

CALL 

HP LASERJET 2P/III 2MB. 

HP LASERJET 3Sl 4MB. 

- CALL 

.CALL 

HP LASERJET 4 4M11. 

. CALL 

HP PAINTJET XL300 4MO 

. ..CALL 

IBM DESKTOP5-ALL MODELS. 

.. CALL 

IBM THINKPAD 700 4MB.._.... 

... CALL 

NEC SILENTWR ITER 95 2MB... 

. —CALL 

NEC VERSA 4MB .. 

. —CALL 

OKILASER 4O0 2MB. 

Call 

QKILASEH SO0 2MH. 

. CALL 

PANASONIC 44IQ, 443d 7-4MH . 

.. -CALL 

PANASONIC P44501 2MB 

... CALL 


...CALL 


. CALL 


Tl MICROLASER 1MB. 

Tl TM4000 4MB. 

TOSHIBA 1900, r&5d.a>O0SX€,2200SX 2MB. CALL 

TOSHIBA 1SO0,1660,3XDSXC, 220CSX 4MB. CALL 

TOSHIBA IB00C,45OC£,fleOaC8MB. .CALL 

TOSHIBA 440O, 44D0SX/C 4MB. CALL 

TOSHKA T18EW. 1850. 2000SX^. 3S)C6?U*B CALL 

Due to an Industry-Wide Memory 
Shortage. Please Call CDW for the 
Best t Most Current Pricing and 
Availability Information. 

MAM4*iX\lXJL'VUA'lAL^ 

CYRIX 486DRX/2 UPGRADE . 296.29 

INTEL OVERDRIVE 18/20MH£.. £98 44 

INTEL OVERDRIVE 25MHZ. .348.20 

INTEL OVERDRIVE 33MHZ. .510.55 

KINGSTON SX/NOW 25MHZ._ .160.45 

KINGSTON SX/NOW 33MH^.. 198,25 

KINGSTON 480ASHOW 25MH7 . . ... 348.70 

KINGSTON 400ATOW 33MHZ .. 53S.2S 


INTEL287XL . 


...H4.BD 


INTEL 387SX 1S/2Q/25MHZ . , ...,_ ^....76.96 

INTEL 387SX 33MHZ.-. .!. *t.l» 

INTEL 387SL .. 78.86 

INTEL 387DX.. .84.96 

INTEL RAP1DCAD__ -238.19 


NEW! 

Lease Option 
Call for Details 


CD1AP Sells for Less and Services You Better; 

(800) 959-4CDW 

fax (708)291-1737 


¥)1993 CDW - Compuiw Cwienj, li?c 



Circle 205 on Inquiry Card. 


CALL FOR FREE 
CDW® CATALOG 


COMPUTER DISCOUNT WAREHOUSE 
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STN Passive Matrix Color 
640 x 480 256 colors 


Monochrome Backlit VGA 
640 x 480 32-grey scale 


Intel 486 SX/DX/OX2 CPU 


Built-in 15mm Trackball 


4MB, 8MB 20MB Memory 


2x PCMC A 2,0 S ots 


Need the fastest Windows performer? 

MMitenatmial HCP Model 656S1M 


High Performance 


“If you need a notebook with processing power for massive spreadsheets and databases, to perform 
gray-scale imaging, or Ibr other demanding tasks, the HCP 65681M is for you. It ran our Windows per¬ 
formance test twice as fast as the Compaq LTE tile 4/25E,... In fact, this was the fastest monochrome 
notebook in our entire test sample. The HCP 65681 M’s monochrome screen quality is the best we saw 
from passive-matrix monochrome displays... and an excellent key hom'd.'’ 

October 1993 BYTE/NSTL LAB REPORT 

MICRO-INTERNATIONAL, INC. 10850 Seaboard Loop, Houston, Texas 77099 
National Sales:(800) 967-5667-Local Sales:(713) 495-9096-FAX;(713) 495-7791 

$2740 for a monochrome 4862/66M .system with MS-DOS 6.0, Windows 3,1, 8MB RAM, and 250MB hard disk. 

Prices for other con figurations are available upon request. 

Office hours Monduy-Friday 8:00-6:00 ■ Saturday i0:00—1 ;Q0 • Sunday-Closed 
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Tests Prove Our Boards 
Withstand Surges That 
Make Other Boards Fail 

Direct buyers waul the best products. 
The best performance for the price, and 
— above all — reliability . 

That's why Arnet uses a unique feature 
called Surge Block to protect every port 
on its I/O boards from power surges. 
They're the leading cause of J/O board 
failures because they're caused by count¬ 
less sources— from lightning storms to 
simply walking across the floor. 

SurgeBlock gives our I/O boards unbeat¬ 
able reliability. It was die first onboard 
surge protection, and independent tests 
prove it s still the best. Call us and we'll 
send you the results that prove it. 

The Best I/O Boards to Buy Direct 
Not only are our boards the most reli¬ 
able — with a field failure rate of Jess 
than 1% — they're also the best direct 
buy around. Here's why: 

Unmatched Price/Performance 
Our I/O solutions support from two to 
512 users and operate at speeds from 
2400 to 1 15K baud — with prices start¬ 
ing at less than $70 per port! 

Compatibility 

Our I/O boards are compatible with 
more than 30 operating systems, includ¬ 
ing UNIX, Windows, DOS, Multiuser 
DOS and NetWare.™ 

30-Day Money-Back Guarantee Plus a 
Lifetime Warranty 

We back our reliability with a 30-day, 
hassle-free money-back guarantee plus 
a Lifetime Warranty. 

24-Hour Hot Swaps 

[f your board does fail, you can have a 

replacement at your site within 24 hours. 

Attractive Terms 

Qualified customers can buy with our 
convenient Arnet Gold credit card or 
other major credit cards. And we offer 
next day delivery! 

Reseller Discounts Available 


Arnet's SurgeBlock Protection 
Keeps Our I/O Boards From 
Frying Like the Rest 



Arnet Equinox Stallion Sperialix Comp u tone 


SmartFart MEGAFORT XP 


Brumby 


5I/XJO ]rteilipotrt HEX 


Cost-Effective, Expandable Intelligent Serial I/O 


Intelligent I/O Communications Subsystem for PCs 



SmartFort and SmartPort Plus 

Create PC systems that can grow as you do with SmartPort and 
SmartPort Pins. SmartPort is best suited for systems supporting 
up to 8 users per slot SmartPort Pht$ is most cost-effective for 
systems requiring 16 to 32 users per slot A powerful onboard 
processor offloads serial I/O from the host PC to dramatically 
improve data throughput. 

* Supports I /O speeds up to 38.4K baud per port 

* Up to 64 Kb of dual ported RAM 

* Full signal support for modems and other devices 

* R5-422 support on SmartPort Plus for longer distances 

* SimulPort terminal paging software 

* SimulPrint transparent printing utility 

From $446 


COMStax 

Add a COMStax host card to your PC to support up to 128 
users per slot. An onboard high performance 20 MHz RISC 
processor enables transmission rates up to I15.2K baud per 
port. 

* Desktop s Lackable mod tiles for asynchronous, 
synchronous and high-speed parallel printing 

* Up to 8 stackable communication modules per 
host card 

* RS-423 support for longer distances 

Host Adapter From $ 5*96 
Modules From $ 37 / 


Buy six boards—now 
or one at a time—and 
get the next one 'pfRSBf 


Workgroup Concentrator for Local and Remote Users 

CIosterFort 

Build large systems that can support remote users with 
ClusterFort. A host adapter card with two high-speed syn¬ 
chronous links connects to multiple 16-port Cluster Boxes or 
to modems for remote legations. Remote users can be con¬ 
nected without using cosily multiplexers. 

* Supports 128 ports pet slot, 512 ports per system 

* Supports local users thousands of feet from the host 
without modems (miles with optional Fiber Link Kit) 

* 1.2 Mbps R5-422 synchronous link between host 
adapter and local Cluster Boxes; Up to 64Kbps 
synchronous for remotely-attached Cluster Boxes. 

Host Adapter From $/7Z/ 
Cluster Boxes From $/J2/_ 

Ask for Your FREE Catalog of Arnet PC Connectivity Solutions! 

800-377-5515 /k PPNPT 

FAX: 800-377-8848 ( * * V ’ 

Koik Solid Connections front Digi international 
618 Grassmere Park Drive 
Nashville, TN 37211 
(615) 834-80011 (615) 334-5399 FAX 


VISA 


A F7rrt untJ the A rnet lovo are registered trademarks of Anid Corpo¬ 
ration. AH Other tradr.ftmrts are the property of tfwit respective 
caqKrraiisjK. I’d conducted bp WySe laboratories, September 15^.3 
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Build An Empire To 
Stand The Test Of Time 






...With Sid Meier’s CIVILIZATION 


Actual screens may vary. 


1991 

■ Best Consumer Entertainment 
Program 

* Best Strategy program 

• Critic's Choice 

Software Publishers jfaswiaSion 

Game of the Year 


Game of the Year 


1992 

Game of the Year 

Cammitur Eamfrriti Wtir 

PC Special 


Game of 
Best Simulation 


Strategy Game of the Year 

PC ClJFtffS Pit 


Rout Ramses... Outwit Alexander... Knockout Napoleon... 

History is littered with the bones of great men who thought 
their achievements would live forever. Now you can 
succeed where they failed as MicroProse brings you 
Sid Meier's Civilization. Guide a culture from its earliest 
stages, through agricultural and industrial revolutions, all 
the way to your own Space Age. Survive and dominate 
by outmaneuvering mankind's most legendary leaders. 

Carve your name indelibly in the pages of history. With 
Sid Meier's Civilization, you really can build a brave 
new world. 



ENTERTAINMENT . SOMWARF 

^ 1993 MicroProse Software, Inc,, 180 Lakefront Drive, Hum Valley, MD 21030-2245 
For Macintosh, IBM-PC compatibles, and Commodore Amiga personal computers 

To get out free catalog, cal! 1-SQ0-379-PLAY, 8:30 am to 5:00 pm EST 
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SOME OF YOU WONDER WHY OUR PRICES ARE TOO LOW, 
WHILE WE WONDER WHY THEIR PRICES ARE TOO HIGH. 


(AND WHAT AUDACITY THE COMPETITION HAS TO CLAIM THAT THEY WONT BE UNDERSOLD) 


CONTROL memory upgrades 


"experts in portable intelligence" 


TOSHIBA 

MEMORY 

r£ 200 SX. T 20 Q 0 SXE, T 2000 SX. T 2000 , 
rsioo, T3200SX, T31C0SX, T3100©, 
n600. Tt200XE. T1000XE/SE/LE , 
and TlflOO, T1S50. arwiTl650C 


2MB..$ 96 
4MB..$214 
8MB*.$402 

“ALL CARDS 
ARE FAST 70ns 


LASER PRINTER MEMORY 

WE OFFER MEMORY FOR ALMOST ALL BRANDS AND 
MODELS OF LASER PRINTERS AT ROCK-BOTTOM PRICES. 

JUST CALL OR FAX YOUR REQUIREMENTS, AND WE 
WILL RESPOND IMMEDIATELY WITH OUR BEST PRICES. 


PCMCIA SRAM MEMORY 

AGT PwwExetfPmEitw, ATiT NCR Eriwi. CANON Notefri, OAUftoM E500 Cokrf Pw>top,0€Cfn 

ssa, u&± H05U, eo *w t Fujitsu Pew. Fujitsu p«pi k. Fuumu p«^p.d, grd 

Gifc(pid/HD, QHE CanvwlUt. ORD PalmHP MLX/I OOUODimlwh. HYUNDAI Ccyri«, BM 
ThinkPad ram MC/710T. BM PC RADIO, MEM0fl£x Dmmiltr, NCR 3130, MCA 31 70. NEC Iflnit* 
AitarohA/M**, OLIYTT71 CkMfttrr.4. OMRONThbh. PI Welle. SAMSUNG PwiMuhr. 
SHARP PC-S»0/5 l<Wtf7HUt741 AmJOT65440<»e41 AH IjW I, 

TOSHIBA TIMM, ZEWJTH Z-Lii 32*, ZEOS Peek* PC 

512K $74_1MB $125_2MP $331 


COMPAQ LAPTOP MEMORY 

C0NTURAO86 2M0/4MB/0MB *9tV*1 9Qttm 

COMTURA/438 4M&BMB/1 SMB *1MWIW1096 

LiEaaesffio imbmmb * ss424o 

LITE MB8 4MB/0MB/16M0 *224/$418/*774 

LFTEZ20 A LITE/25 4MH/BMB /16MB * 24043344654 

PORTABLE 488 & 466C 2MB/4MB/BMB 
SLT38S*E0 4MB *288 


PCMCIA V2.G 96/24 FAX/MODEMS 


S17S 


MORE LAPTOP^OTEBOOK MEMORY 

ASTPENEXEC 2MB/4MSWMB *12042264310 

ast power£xec/sw4mb *24a 

AST PREMIUM EXEC/AOVANTAGE 4MB *186 

COMMODORE CLT28&3S6 2MB * 116 

EVEREX TEMPO/LX 2MB/4M& * 116 

OHIO CONVERTIBLE 2MB«MB-* *1564413 

GRID 1720/1750 2MB *117 

GRID 1660/1755 2M3/4MB4MB *12642104320 

NEC ULTRALITE HI/SL25C 2MEV4MB/BMB *10^41734303 

NEC ULTRAUTE SE2tW20P 2MB4MB *1054244 

NEC ULTRAUTE VERSA 4MB/BMB *CALL 

PANASONIC CP170/270/370 1M&2MB *864H 7 

PANASONIC CF-470/480 2MB/6MB *1584365 

SANYO MBC-17NH/1BNB 2MB *110 

SHARP PC^fi2D0/fl22OB24Qm TU200D 1 MB BO ARD (86 

SHARP PC^«mQfl4B/666 l/T! 7113000 2MB UPGRADE *72 
SHARP PC*7700/7750 4MB MEMORY BOARD *366 

SHARP PC-8W1/6061 MB MODULE *53 

TANDY l&WHWZfltOHD/MIOHD 1MB/2MB *58/*M7 

TANDY 28303620/3830 2MG/6MB 11814384 

TlTRAVELMATETM4000 4MB/IAMB *20641003 

ZEOS 2064fl$SX NOTEBOOK 2MB *116 

ZENITH MASTERS PORT 5USLE /SLD 2M 0 *103 

ZENITH Z-NOTE/386 2M&6MB *1134311 

ZENITH Z-UTE 2M BMM B (1634308 

PLEASE CALL K)ft CURRENT PRICING ON MEMORY PRODUCTS 


DESKTOP/WORKSTATION MEMORY 


SINCE THERE ARE TOO MANY MODELS AND CONFIGURATIONS 
OF DESKTOP AND WORKSTATION MEMORY TO LIST IN SUCH A 
SMALL AD. WE ARE INSTEAD ASKING YOU TO CALL US WTH YOUR 
REQUIREMENTS. IN RETURN, WE GUARANTEE TO OFFER YOU 
THE VERY BEST QUALITY AND PRICES IN THE INDUSTRY WITH AN 
ABSOLUTELY 'NO QUESTIONS ASKED" 30-DAY MONEY BACK 
GUARANTEE (SHIPPING AND HANDLING NOT INCLUDED). IN FACT, 
WE ARE SO CONFIDENT THAT OUR MEMORY PRICES AHE THE 
BESTTHAT WE GUARANTEE TO BEAT THE BEST PRICE YOU FIND 
IN THIS PUBLICATION (THIS ISSUE ONLY) BY A MINIMUM OF 5%, 
AND THAT GUARANTEE APPLIES TO ALL MEMORY PRODUCTS 
THAT WE CARRY. AND IF YOU'RE STILL NOT HAPPY WITH YOUR 
MEMORY purchase FROM US, JUST GIVE US A CALL AND WELL 
GLADLY ISSUE YOU A RETURN AUTHORIZATION ON THE FLY. NO 
QUESTIONS. NO HASSLES. AND NO BULL AND THAT IS WHY ALL 
OUR MEMORY PRODUCTS ARE LABELED "CONTROL". WE 
BELIEVE THAT YOU, THE END-USER, SHOULD HAVE CONTROL. 

ISN'T IT TIME FOR YOU TO TAKE CONTROL ? 


NOTEBOOKS * NOTEBOOKS * NOTEBOOKS * 


NEC ULTRA LTTE VERSA 468SU33 1 SOME LCD W/ 4MB 
NEC ULTRAUTE VERSA 4B6SL53 10GMB Actva Color W/ 4MB 
NEC ULTRAUTE VERSA 468SU25 120MB LCD W 4MB 
NEC ULTRAUTE VERSA 4Q6SLB5 130MB LCD W/ 4MB 
NEC ULTRAUTE VERSA 46S5L/25G 120MB Active Color W/ 4MB 
NEC ULTRAUTE VERSA 4S05L/25C 18GMB Active Color W/4MB 
TEX. INSTR, TM4000 WwDXfelj 120MB LCD, 4MB. Win, Mouse 
TEX INSTR. TM4000 WmDXES 200MB LCD, 4MB, Win, Mouse 
TEX INSTR. TM4QQ0WW>X2£0120MB LCD, 4MB, Win, Mouse 
TEX INSTR TM4000 WinDX2i50 200MB LCD, 4MB, Win. Mouse 
TEX INSTR, TM4Q00 WmDXafcO 200MB Active Cotof, 4MB, Win, Mm 
TOSHIBA T1B00 4805X20120MB LCD W/ 4MB, Window*. Mouse 
TOSHIBA T1S00 VX&XtiQ 200MB LCD W/ 4MB. Windows, Mouse 
TOSHIBA T1S0G 488SX/20 940MB LCD W/4MB. Window* Mouse 
TOSHIBA T1D00C 4688X20 120MB Pwwiro Odor, 4MB, Win,, Mow* 
TOSHIBA T1S0OC 486SX0O 200MB Passive Color. 4MB. Win. Mouse 
TOSHIBA T1900C 436SX/2Q 34OM0 Ptow Color, 4MB, Wto, Mouse 
TOSHIBA T1950 468DX2/40120MB LCD W/ 4MB, Window*. Mouse 
TOSHIBAT1950 489DX2/40 200MB LCD W/4MB, Window*. Mouse 
TOSHIBA T1950 488DX2M0 940MB LCD W/4MB. Window*. Moute 
TOSHIBA Tl gSDCS 468DX2/40 120MB Parv* Color. 4MB. Win. Mo* 
TOSHIBA T1B50CS 488DX2M0 200MB Pfvtwva Color, 4MB, Win, Ms* 
TOSHIBA T105DCS 4B8DX2M0 340MB Passive Color, 4 MB. Win, Mae 
TOSH BA T4400 4MSX/25 1 20MB LCD W/ 2MB 
TOSHIBA T4S00 488SX50 200MB LCD W7 4MB. Windows. Mouse 
TOSHIBA T4600 486SLT33 120MB LCD W/ 4M0, Windows, Mouse 
TOSHIBA T4600 4865U99 200MB LCD W/ 4MB, Windows. Mouh 
TOSHIBA 14000 436SD33 340MB LCD W 4MB, Wlnduv™, Mouse 
TOSHIBA T4000C 4&SS U99120MB Active Color w/ 4MB, Wii, Mouse 
TOSHIBA T4W0O 48^1733 20DMB Active Color wt 4MB. Win . Mouse 
TOSHIBA T4600C 486SU93 940M B Active Color w7 4MB, Win, Mouse 
TOSHIBA T5100 38art}X-10100MB Gas Plasma W/ 4MB (DEMO) 
TOSHIBA T52QQ 388®X-20 200M B P bum W 2MB (DEMQJ 

TOSHIBA T$*DDC 4BM3X2^a 510MB Active Color W/ 8MB 

FAX/MODEMS 

MEGAHERTZ PCMCIA XJACK H.4/14.4 

MEGAHERTZ PCMCIA XJACK S6^4 

MEGAHERTZ PCMCIA 14,4/14.4 

MEGAHERTZ APPLE POWERBOOK 14.4/144 

MEGAHERTZ COMPAQ CONTURAAiTE 14.4/14.4 

MEGAHERTZ COMPAQ CONTURA/UTE 06^8 

MEGAHERTZ COMPAQ CONTUHAARE 06ffi4 

MEGAHERTZ IBM THINKPAD 300 14,4^4.4 

SHARP PC-eeOD/6841/8661 G6O0B FAX14.4 MODEM 

AST PREMIUM EXEC /ADVANTAGE WOQB FAX2400B MODEM 

ANGIA 14.4 FAXMODEM l« TOSHIBA DEDICATED SLOTS 

MISCELLANEOUS 

XIRCOM PCMCIA ETHERNET ADAPTER (RMSorBNC) 

WRCOM POCKET ETHERNET COMBO ADAPTER (RJ4S A BMC) 
TEXAS INSTRUMENTS MiCROWRITER PS23 LASER PRINTER 
TEXAS INSTRUMENTS MICRQWRTTER PS85 LASER PRINTER 


*31 7b 

*4227 

*2672 

*2006 

*3726 

*1048 

*2600 

*2423 

*2565 

*3610 

*1712 

*1650 

*2467 


IBM THINKPAD 70Q/7DQC/N51 
INTERNAL 144G0B FAX/MOOEM 
5330 00 

INTEL OVERDRIVE UPGRADES 
20MHz I486SX *323 

25MHIH68DX *415 

39MHz Meaox *552 

SHARP FC 6700, 6741 , 6781 , 
6785, 6800, 6881,6891 
ZJMaSlOO 4MB $196 

yiaaMBaj^a asB 

We are listed m Ihe TOSHIBA 
TECHNICAL INFORMATION GUIDE I 

“the teas! expensive memory 
mnnuTficlufer approved lor Tdfthfcio 
leptope end notebooks" 
TOSHIBA T1200XE 2MB $S4 
TOSHIBA T440(yr6400 

2/4/B/18MB *121/5234^436^718 

TOSH IBA T5aOCYrfi200CJT8&00 
2MBaM8 *98^404 
TOSHIBA T3300SL 
2/4WI6MB *114/S218/E319/S890 
Tl TM2000/SHARP PC-6220 

1 MB $68,00 


*3100 

*2086 


*2973 


$9548 

*1874 

*2008 


*3927 
*417S 
*4595 
*1153 
SCALL 
*9434 


*296 

$404 

*991 

$207 

SCALL 

SCALL 

*16S 

*984 


*2&S 

$989 

*045 


TOSHIBA T4600/T4500/T44 00 
340MB INTERNAL HARD DRIVE 
UPGRADE KIT IN STOCK III 


ASK US ABOUT OTHER HARD 
DRiVE/CFU UPGRADES FOR 
YOUR TOSHIBA LAPTOP 


TOSHIBA T85C6/T5200/T5100 

CPU 

IPG1UDE 


TOSHIBA 
PESKSTATION IV 
DOCKING STATION 
$750 (LATEST VERSION) 


486DX UPGRADES FOR 
ALL 386DX COMPUTERS 
USING PGA SOCKETS 
NOW IN STOCK Hi 


APPLE POWERBOOK MEMORY 
LOW LOW PRICES III 


ALL MEMORY UPGRADES 
COME WITH A LIFETIME 
WARHANYA A 72-HOUR 
EXCHANGE GUARANTEE I 


IBM LAPTOP MEMORY 


U0GX/N3&X 2M3/4M&'BM6 (114/327/41Q 

N41&XW1 BLC 4WV8M0 *3! 


tote-a-lap 

>50 Pilgrim Drive t Ste.F, Foster City, CA 94404 
"HONE : (415)578-1901 FAX: (415)578-1914 
ORDERS ONLY; 1-800-9-LAPTOP 

PRIOR APPOINTMENTS AHE HEEDED FOH WILL-CALLS, FLEAM] 


TSViSANDCOMSmONB: Ala 


i Anal. We charge a 16% nrtiocMftg IM Ml «D nUeed 


ehipments and pre-approved WbJim. Prtce* ere to change w/qut nettea, end reded 

•d ceeh dHeounte. Wenwi^ on ell merohamSae. axcepl memory upgrade*, b Ihru lx> 
oripnal fnanutacturer only, unless pmiOUtty tgtMd Upon end H»t*d oo our invoice. All 
Mftwore, plus all merdhendlw Nwt indude e tom bice, ere not mfcimaHe far cradL end ara 
■ubjwl la on even exchange only. We accept or dam from curcit-frSi'thy IntllulQM, 
although price* m ay be slight higher on uni l tom*. We wll nd ship to any account with an 
overdue balance. Pufchaao price* al iio dme el aale are Inal. Memory upgrades 
guaranteed 100 % c&mpatbto or your money beck. You have NO FBSK buying our 
CONTROL memory urb red«. ALWA YS INSIST ON CONTROL. 
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WE WILL TRY TO MATCH OR BEAT ANY ADVERTISED PRICE. CALL FOR LATEST PRICING!! 


WE ACCEPT PO'S 
FROM QUALIFIED FIRMS 


O R Y 


NO SURCHARGE 
FOR MC, VISA AE & DISCOVER 


MBI 

G4X*4 


15NS 

6 .W 

9® 

6 ,® 

11.00 

6.S0 


f 

IBM PS/2 SIMM MODULES 

1 

TOSHIBA LAPTOP MEMORY 


E.® 

BOO 

6.00 

0.00 

0.00 

40.00 


5-M 
7® 
5 4X1 
flOO 
b-IXF 


IBM PART HO. 

3ftKl4S [5T:2KF 
3OF53G0 (?Meg) 
&450373 (IMijiff 
6450879 f 2 M 0 £» 
64510G0i4Mu[}> 


WORKS WITH model HO 

30-230 

30-236. 25-296. 50 MfTHR BD. 
K 1 


[ 4 , 


MEMORY FOR IBM A APPLE 

B0M5 TUNS M*IS UAHS 

IMogxI 7.35 7.25 fi 75 4 65 

1MngK4 36.00 2ft.® 27 00 - 

- 7300 21.» - 


1Mag)t4 25.00 
(Zip Paehl 

256 k 4 - 1195 tfl.» 

(Who Bp} 

256*4 4.75 4.50 

256 Kl 3 00 2.75 2.50 225 

36.00 36 DO - 

325 - 

200 


INTEL Math 


BM7 

BCB7-2 

H»7-1 

BQ2B7-XI 

B03 97-1fl OX 

BD3fl7-K| OX 

0D337-PX (Eoes AH I 

6IM37-PK (Dm::. Al|| 

11111.4 RX [Okies All I 1 


256 alWFWM - 
0 #k4 
64k 1 


Change Your 386 to a 486DLC . 


* Hints CoiPjDBMiln ■ CkUb Software * Uses 357 Matt 
- 50flt% faslur . DOS £ WIHOmilS CtUtipnUhle 


Chip 


Cyrix OtC 4QMH7 
33MHZ 
36MH2 

Cytfci 4B£SLC 31WI7 
25MHZ 

Cyru 48ft 0Hv ? 


i®.gg 

17000 

ha oo 

159.M 

126.06 

Can 


45.00 
49.DO 
S 6 .® 
55.00 
45.00 
55.00 
79.00 
339.00 
79.00 
35 DO 
49.00 
54 00 


VZ.I 

m 

W.2 


IuhI J .t 



or 1 ®^ ahil toor* W«al lor m 003. WindiTws o- 
□57? uEipliirflmri MtHCh ingireua a laroe yrmwinl iH 



CX48& DHxMG/32 


tar3SEDX'l6rnln 

am® 

CS406tiF|JcS-2a/40 


Tor 3fl0TW|-2{3irhz 

329.00 

CX496 DHxt-Z5^0 


Far 33SDX-?5 mti 2 

370.® 


BO-MI 311-121,321, DEI. 161 
60-A21, A-61 r 80-A31, BO' 11 1 , 60-311 
7D4M1, T61.121. 502 555*. G 3 SX. P- 70 , 
55L£.6iLS X-Slallnr 1® 8 150,35BJC, 35L8. 
6450IM812MOQ) 70-A21. B-21. 8 -fil, 3SSX. 35LE, 4QSX, VutPt 

7AXA955 (17116} 25 

...- ■ S 66 X 4ft5X. 5SSX-. 6 SSX. 5SL5. BALE 

S55X 5IU.S, 6 SSX. 40SX. 3SSX 35lS 
P/31-2® 

_. P/ll 5 P/5 I /3M5X-2I21 

92F11694 MM*u | P/S 1 A P/S 1 /i 86 SX. MdBbL-2 1 21 
6450902 rZMflfl) 55, 57. 57SX.90, 95. P-75. &75LC 

Val mb (Mint 77 48fi0X2, 4flEEX. SVH S5 
6459 I28 1 'IMugj 575*. ®, 95. P- 75. S7SLC, 56. 56SLC, P7S 1 .1665*. 

WkkJ-?i23. 2 1 33. 21S5, VjU Pi 77.4B6CS2. 4&6SX. BV 
Valitf (Mint 77 4WCX2. 4ABSX SVR fl5 
8400 1 29 I BMnul 3GSX. 405X 
64501W I'BManS 50. 57. 073X, 90. 95, P-75, 575LC 

Value (Nitfll 77 4B6dro ABES* SOTI 35 
76FM9S (2Mofl> 1.X40, N31SX PS Nats 
70F1O® <4 Msb4 { *40, N335JF. PS NOB, TTmUjiMl 350. 350c 
79F1001 (flM*g,l 1X40. NllRX. PS Nfllt 
07G 1 828 [ZMeg 1 N51 (Ml) 

0761827 r4Mr^JI N51 I Ml 
0761320 (hMi -.ii IJ51 . 11 ., 

0-761411 2Meoi iMinKpaLl 750. 750o 
0761415 4Mi»o | Thinkuflcl 760. ?&Oc 
076141B HMihjI TfniikpuiJ 750 750* 

SE&OOOil 1 lEMeg) trilnknail 750 750c 

07G WO 4Mc,| I CL 3AS)! t.pTp. ThinRuad 700. 7fcf£. 720. 720C 
07GW1 3Men| Cl.57t.SK L fsTji Thll*;ihHl 700. 7WC. 7?0 771K 
80603 76 3M«U | TninkfBd 150.150c 
®S0370 (IGM^I TfiMhatd 3&0. :350t 
KF3BD4i:?M^5 H45S4- 

j^^sSSSESt 

MODEL 

|*BkPi W m-33. 3W/33L 


37.00 

129.00 

79.00 


3211 flO.tMJ 
35,00 
193.00 
199.00 
49.00 

logon 

209® 

ss.m 


2 iOjdO 


114® 
210 W 
399 DO 
109 DO 
21&.IX? 
449.IW 


TFOOCgCfflElE 
T20097T20O0SX 
120005X771 WOLE 
T20005X7T1000LE 
1 £'0a0SXIi722OtlSX/11BOO. 1650. 0 
T20® 5XE/2200S)!/T 1 BflO, 165D, C 
TKK10£XE/2?5(H5X7T1KB. 1350. C 
T44MSX, SX6T64W) 

T44TOSX, $XC T64DQ 
T44005X SXC T71400 

T44MSX.SXC.T6400 _ 

T4500. T4500C, T40DO. T1KO, T1D00C f 8 3v)4M&fl 
T45®. T4 5000, T4000,11900. T1600C (3 3 toaWOsi 
U'jQQ. HbODC. 14600. TlDQO. I HWOC <3.A v)16M*3 
1140 00 

T45® T4500C, T46M, T 19(10. T1600C (3 3 vjSZMeU 
1290 00 


IR/lOLD 

MANU. PART V 

PRICE 

2M«p 

®14-PAB31?U 

85 TO 

2 Men 

PC184PAS317U 

85.00 


PC-fAB31flU 

199.00 

8 Mqf 

PG14-PAB3151I 

35900 


PfrfltfflMU 

85.® 

4FAfiif 

PE-F-AZOOIU 

199.00 

8 WfhJ 

PC-Pft?ft0?LI 

3&9M 

4 Wap 

PC-PAM04U 

231.® 

8 M&P 

PC-PA2005U 

4B3.® 

tftHuu 

PG-PW10U 

7®® 

32F4dd 

H/A 

2996® 


486^50L Syatfim I'm 
OrKhPin M603L. 436733L 
DflShPnv 3067/5 3M720 

OtBkProafJflS-ieMHi 


lM-g x 9 (3 dwnl 
IM^gii 9 (9 rhrel 
4IYSnu H 9 
IflMen k 9 19 !;hip] 
16M«| k 9 l Hi i:hi|p|- 


52.00 

C3QQ 

170.00 


81.00 
61.00 
180 00 
579 00 
IHM.OO 


512x1 

1 k30 

2 m3« 
2k 16 
* k36 
8 k 15 


3 IWIdq 
12Mgg 


EESESaa 


0 (W/PBI] 
f (WTQ p*ll 


224.® 

3MM 

.., 

749® 


94® 

444.® 

444.® 

749® 

IBM.® 


Ilf Oft 
B7G0 
1 S3 Oft 


09.® 
B4 DO 
166.DO 
449.00 


□nniiPm ?BtiH ItAftN, 
IMSX^Q. 36&2£jM. 406O3M. 
4M15t?!>M. 4®S7lflM 


DeskPru 266 
UestPro 67® 5/55M 
CKsl,Prn 5/® S4S6M 
n«*Pr[i 57®. 57P«M 
OsstRfO 57® 5/66M 
OrakPro 5,'® 67®M 
Phiiii™ :iar. was. V252S 


PruliiMH 4SC V3SS 4,131, 4/M 47® 60S ?Mco 
4M4Q 

PrnelliiiH PC SiHvof 40C/33 
ASftTJSXTM 


PrognmB BHKt.iOBd up lo 3X IbsIbt «Plug A ul>mi;t lcuJu ukuimI . wAnti 
83D87 -40MHr flu 09 fl3D87-33MHr '7B.IWI 83S«7'2SS!f Vn 


fl3587-3JSX flft ® 


PC WeDi;'■ , j^HkI * I nvur all maPicBpfi 



T3MHSL 

4 Ulna 

PC-Pfl2007Ll 

T33IXKSL 

8 Mdd 

®-PA200SU 

T3MOSL 

6 Mdq 

N/A 

TTJ300SL 

iftJUlag 

PC-PA2DO0U 

T1200XE 

2 Mag 

PCi3-PAe30fi 

116® 

2 Meq 

PCB-PAaflfl2U 

Til® 

?Mng 

PC1-PA7135E 

TllDftu 

?:Mnri 

PC9-PA8S40U 

moosx 

2 Wag 

peis-PAas&au 

nirnsx 

4Ma.j 

PC15-PA5310U 

T32® 

3Mug 

PC6-PA713JU 

T 1 Z 0 O 5 X 

ZMeg 

PC1Z-PM307U 

T12®SX 

4WFg 

PD12-PASW0 

T3200BXC 

2 Wag 

PC19-PAa3i8H 

T32006)LC 

tMq 

PCI9-PA8B1WJ 

T5100 

ZM« 

PC7-PA0101U 

TESOOTTaW® 

ZfiMQ 

PCKPPA8304U 

ranoiiBBOo 

OWte 

PCUFPAHllMJ 


2 »® 

494® 


m 

234.® 
349 Oft 
459.® 
719/00 
104 ® 
ItM.W 
179.® 
129.® 
104.® 
209.00 
185® 
129 ,® 
224® 
39.® 
214.00 
95,00 
H4.00 
459.® 




MODEL 

AlPI Vunhire 
AST NDlBftaok Prflnvt/«BC 
185S®2Cra5i25L 
A£[ Pawar Etfic 3/25C, 425EL 
A5F Power EKUt: 3/250. 425CI 
A5rPiw«r Exk. 425SI. 

AST Prniwr Emre 42!*Sl. 

Alar 3a1anNSKrtHl 
Bwitlwoll Clio. Hlfj 
BiH-itlwiill Itlino Fix 

Uiimlwpll 031DY. RX 
tpHOn II81 

Fpntin NW/SL 20,25,2 LfC 


Lwrei Tfliflpo LX. LXTft 
Ewrwt Tnnuici CflrrlKi 

WGS520 3865X716 


AMT UPGRADED MANU PART 4 


501105® 1 
iioiifiiHxra 
PEG 176S1 


S tsjf Warmnlf ’ "All Powne/arP CninpntUrte " 


BSB9! 

DtUSM 


li~ TMiM/i i i i T 

Lltrt® 

7Mfll| Bfl IT70BI -002 90 ® 


WvaTHag* 12-31 
IrflUD 465 


4Mug Kil 
4M*ii 
iiMni 1 Wl 

teuton 


1S6SX20. 4BA-25, 25E 31 
Fhteinlgm TfW«r. 388733 IT. 

4(5fi/2STE. 4®/31TF 
Unpin M*mnr^ Hi mi 11 


MQPTL mi UPGRADED 

7136^13. ?5, W. 33E IMr-g 

7136/11, 25 ?D 33F, 4&R/T5D 4Miig 

736E5K i Mini 


AST PAR! I 

Gfflrtl0'®4 
50®Sr-®2 
5l)®67®3 
: ■! 1 :'. ■■ 0:1 
5«F718®1 
500718-®? 
M«7W-®3 


5®7Bfr®l WPR 


ASI PART t 

7A10OOMF 

7A3300MK 


719.M 

. 

T8B00 


.. 

56.® 

219.® 

436.® 


PRICE 

59® 

195® 

119® 


LTE72® 

Lre/SWS/M 

LTE LI1E/20. 26. 2® 

L.TE LITE/2D. 2S, HC 
LtE LITE/20. 25. 750 
Lit LITE 4725C. 1/Z3E.433C 
LTE LITE 4/2&C, 4/23E. 433C 
LTE LITE WX. 4^3E. 4lt;iC 
'..' i / 2 ® 

SLT/286 

81.1/3® 

SLT/106 

SIT/396 

Cmilurii 3120, 325 


■CiMtdUrM 4725 47?5t 4725CX 


IW 1.5 Mnitult 

: Vi'i, ... 


IT 706 1 003 
I2H25-®? 
120769-®? 
1207® -003 
IJ07W®4 
r4Z387®? 
M2J37 ®3 
l4?8l17-®4 
110215-®! 

I 10217 'M/' 

II flaw-mi 

I 1B34M-Q0I 

llBaOfi-QQi 

139497 ®1 
I304M-®! 
18640-001 
146520-MI 
145521-®1 
146031-001 


204 DO 
?40® 
24950 
419® 
029® 


789® 
75® 
315® 
76® 
!®M 
229® 
1®W 
®9® 
41ft.® 
240 ® 
419.00 
1143.00 


_ iMua. 4 Mbb 

m.r; PHttOMuE 34Jti 386SX-1E lMc|) 

me PMK|M|! ?8B. MflSX-tB 4MUIJ 

NCG P/ea(w4d m Pfctej 

Ntc PnepHir 388 BMuu 

HEC PmapMil SMSX ?9 IMbd 

HLC Pi mpeed 3886X-® 4l4eg 

MFC UKiuIiIk 111/20. 20P, Elflui) 

HEC Uttn«ta lilKSt/nc 4M«u 

MFC Ullrnwu SUHO. 20P &Wn 0 

HEC ■ IlirnMtr Ut/ZbV. 8 Mr 0 

MEC UllmMn Vnraa 4 Mng/MMi-n.’HiJ/inii 

PnrAiiF'.l Bull 36®K 7® lMeg. 4l#uit 

PBflUkgDfltt CF170. CF7TD. CFOTO TMug 

Sitfiyi! 17/18 Ftfl 2 Muq 

Sham ft/SM, fFftfSI R? 8 i 2Mut|/4Wni) 

Sharp PC-82® IMna 

TaiMhrfi pc Brand, OaiawnfU /Mug. bmuij 

Tl TravrttiRM 20® IMfld 

TllramhnDttSOW 2 Mub 

Tl 4000 4Mug iCMiig 

TwInhuHd, Alhmn. ®mtiuil 
Tandy 4^80.466SX, Bit 


I Mbit 
2Moff 


PWA®B4-A-,n® 
S386-4M 
288. 386SX 
PC21-21 
PC21-22 

PHI-PI 
pcai’H 
PC43-21 
PC43-22 
PC47-21 
PC47-?? 
PC49-2I 
PC47-23 
DP41® 
2 ®. 3861* 
(VF-0A1D5- 
MRC-- 


Marjpp 5pw I IS®* 
ftrtW Wlaijiur 5pmi 81. SJ [ 
Zniflh Super Sport 288.286E 
266E, SX 
SX Alpha 
5X Hutu 

2 L-.mil Z'NDt* 3?5L. LC 


BE 621U 
NB.36&5X-20 
35BIK134-0001 
ISHH61 


ZA-30Q-T 
TA-4-4 
ZA-180-66 
ZA-180-S4 
ZA 110-841 
TA-1B0-B? 
8*3250-47-5 


229® 
1049® 
239® 
1099® 
299® 
109.® 
109,® 
229® 
210® 
119,® 
219.® 
479® 
IQS.DO 
119.® 
209 09 
119.M.210.0D 
79.00 
219 DO 
110 ® 
439® 
79.00 
219.® 
119.00 
219.00 
319 00 
439.® 
299/499017® 
119.00,219.00 
49.00 
109,00 
1T6 DM?2U 00 
79.® 
129.® 449.00 
70.® 
£4 DD 

219 ®. C*(. L 


[ 20 .® 
129® 
M .00 
170.00 
1 7!.i in. 
I 79.00 
1211 M/419.00 


LASER PRINTER MEMORY UPGRADES 


AHOLIHT UPBflADED 08 M .jMh „ 


canon UfM,4UA8«u 

CinlipN PaflSfflart] 


Lputm A. 


- 1159 ?10 

- - 00 - 

- - tan - 


MEMORY BOARDS 

IBM Compatibles A PS/S r-—- 






Epann 10® 

- 108 

- 216 

324 

IRO jjof "Tflr*^y JtL 


jV’Jr 4 I 0 IjWifWSwT 


HP ?. m- 

- - 118 - 

1 ® 


JiSs^BOBaSWHfli 




MR 3. W, 3P, ?P JPi. 

- 109 

- 1 ® 

— - — ^ — 

Moon 

PflICt 

MODEL 

PflICF 

HP 4 4M 4Sl. Jf.IMJt 

- - OB - 

- 1B5 

- - 3SH - - 

3-RAM CDtdU 1 Ml Li 

t70 00 

M 40rk'1i1.4® OjIi'Fjk 


HP 4L 

- 149 - - 



S- HAM Cards 2ME0 

2 ®.oa 

Madnnft 

340.00 

HP 3SI 

- Bfl - - 

- in 

- - 3M 

Cdiit Pnj linadu by Datn i/-U| 


08Q 0/9B® Oalo/Fn/i. Modums 

319.00 

HP4SI 

60 - 

- 1 ® 

- a® - - 

TranBtoradsla Ifam PCMCIA 


2400/98® Cflifl/FRK Madum& 

190.® 

HPO«4|450ft-500C.580 - 

ftfl - - - 



eaift la rip«Mnp PC. eaiinflria 


Lw Elhorim [ 1 ft Base Tl 

2 ? 0 ® 

HP rkrUpS I2WC. !20®4>- 

- - 80 - 

1 ® 

- - 3 ® - - 

l‘i i pur jrJnl part 

11B.W 

VIkurI Mpiju (CD Ftom, Tape Dr ) 

276 ® 

HP Piiillpl XL 3® 1® 


- W* 

- - 499 907 - 


16 SIT MEMORY 8 D. FOR ?flG. 386 AT - OK-SMcg 08. 4 0 LIM Canwm. - New 5 
Yr War* CohywiL, Ejipitd & Fxlnd. Meftwy "Supports. DOS, OS#. UM/tMS & 
EEMS * Versalilft Spin Memory Addressing - OparjlK w.'CPtl Siweifc Id 35 MM? - 
; Supports Deaquiew, MitfliiasX operaliDiis * Be. mjjfe brBout fasts AT files 
W - JB9.M ZMbQ - S177.C0 4Mag - JZ65 CI BMeg - J44i D 0 


Lnga;idi:il n-ci*mry lor XT * Lim 4.0 can-p/.l D-YWuy: * IJyih 250 k 1 IIK 

Q-K 896-00 ! Mnn 8179.09 2Me-y - 8219 DD 

4-0 

B9 37MBB WMftU 

8959.® 81935.® J3?&n 66 


cdk tiiihnuii an MUKtari In pr P - CiHmreL ind mitr' ' 
til Iw e*pliMi iH LUJflkt KCi P6FUWK 4fHR - 


Q-3ZMeg. ExL-EkpiMl. 
□Meg ZILlcg 4Mng 

8179® 8263.® 8374.® 



FLASH MEMORY 

299® 5 Meg J10® lOMq 6 ®® 1 SMeg CALL ZOMflg CALL 

• I liMI- XMI l8MHW4tlir l ft&Tlltfl HMi ur ' ^ ~ . 

*liL«g |j^. irt sirl^l IV „ If r |l 

mUsn -.npacil su. MH; Ai 111? u irn: «- 
ump -,,1 v-ertii mi u dr.li will wujsr hi*- 

1 DtSlSlMfi ftSt ttr urnjl ML WS4 (Hkum, Hi 3R_I_ 

• ■ • ■ ■• ■ ■■ •• 

■ f.l I MMFMTLftf H PAN I / ■; Ml HJft WMlllr+l/ -llhl > + UlMMUU Clfllll H $4fl mi 

All products Brand new & guaameed • We buy excess inventory 

Fratffiiwfc; j/5 tsgfsmd with their respective companies. 


WLJMil 4015. ilDIftE - 


NEO®.2® 

WFC 05 
am 4® 

Ukc 4® T 
Elhi 6® 540 
takanf Ben H& 9600 
PnmMflfc 4420/44501 
PawntiRik 441CV4430 
PatWsfti'ui; 445ft 
T| XUP$177P535 


-r - 1® - “ 

- - - - tsa - - 

- St - - TSfl - - \ 

- taa _____ 

■9 - - - 

- as - - - - - 

136 169 - - - - - 

- TQ9 - - - - - 

IN 2® - ■ 

129 - 200 

- 1Z6 - - 198 - - 

96 - ----- 

56 ------ 


Affix? 


O-ahtou ExLteuftrcl flinl/Lu Enfianded Meincuy lur all IBM 
P7S2 Models 50 &0Z BD. &5SX, 65SX. 16 Bit. 4.0 LIM CompaL 
ClK -119.90 ZM*g 297.Q0 4Meg 235.M yMeg 471 .Of 




228Q5 Loekncss Avenue • Torrance, CA 90501 


OMPATIBLE FONT CARTRIDGE 


BAR CODES (iar Coda flaaitor FontB...... 99.® 

DESKJET SOLUTlOH lor DhJ 1 5 ® 4 Hus. M PflRtu. 4.5 pl-3D pi 99 00 

ISM #019.40188. H3HY CAfll RIDGE HS RmEa, Tuita Car 8 . 105® 

TURBO Z& Canipnnhie to Puerile OWe's 25CAflTRIDGES IN ONE! lw , 143 
Farits fcamfut with Epson Action laser U and ah HP Printers swnpi 1 HP4 .1 .79.® 
TUflBD. 8 CKfPr- 47 Sealahta Fdnts In Anv Ponrt SIh |HP 2.2D - i»l . . . '49.® 
TURSOsemPT llJ 1 m. 1® ScalaPla Fools Id Any FtoinL Bun 1 HP 2,2D ■ l»]. 179.® 

TAX 6 F1HAH® FOR IBM 4019,4C19E, 4029. .. . .. 139.® 

TAX A FINANCE CARTRIDGE______S4.® 

OKI 4DD, SDft 41 ftanti, 11 rypeatytes .. ...^,,169® 



310-539-0019 
FAX: 310-539-5844 


PRICES SUBJECT 
TO CHANGE 
WITHOUT NOTICE 


1 - 800 - 433-3736 

(US and Canada) 

Circle 225 on Inquiry Card [RESELLERS: 226). 
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Buy with 

Confidence 



In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, "A 
knowledgeable buyer will be a 
successful buyer." These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

9 How long has the company 
been in business? 

* Does the company offer 
technical assistance? 

9 Is there a service facility? 

9 Are manufacturers warran¬ 
ties handled through the 
company? 

9 Does the seller have formal 
return and refund policies? 

9 Is there an additional charge 
for use of credit cards? 

9 Are credit card charges held 
until time of shipment? 

9 What are shipping costs for 
items ordered? 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 

• State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name, model 
number , catalog number. 

• Establish that the item is in 
stock and confirm shipping 
date . 

• Confirm that the price is as 
advertised . 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E. 43rd St.* 

New York, NY 10017 



M ICROCOMPUTER 
MARKETING COUNCIL 

of the Direct Marketing Association, Inc 



* Obtain an order number 
and identification of the 
sales representative. 

9 Make a record of your 
order, noting exact price in¬ 
cluding shipping, date of 
order, promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., New York, 
NY 10017. 


? 












Direct Marketing Association, Inc. 1988 


















CONTROL UP TO 96 PC 
i—FILE SERVERS WITH 1 KEYBOARD- 
AND MONITOR USING... 




COMMANDER' 





• Select via Keyboard 

• Dual access up to 250 feet 
away (optional) 

• No external power 

• Mix PC, PC/XT, PC/AT 
and PS/2 

• "AutoBoot™" Feature 
boots attached 
computers without 
operator intervention 

• Able to Broadcast to all 
attached computers 


. 


^ZZZZZZZZZZZZZZZZZZZZZa 


• PS/2 and Serial Mouse 
support available 

• Each unit accommodates 
from 2 to 8 PCs 

• Up to 12 units can 
be cascaded 

• Mounting kit available 
for 19" and 24" rack 
installation 




fcyBEX 


4912 Research Drive 
Huntsville, AL 35805 USA 

(205) 430*4000 
FAX (205) 430*4030 


Dealer Program Available 


PC, PC/XT, PC/AT and PS/2 are trademarks o 
international Business Machines Carp, 
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Circle 206 on Inquiry Cord {RESELLERS; 207). 































































































Printer Port Connections Are 
The New Tools Of The Trade. 


nee you discover just how easy it is to 
1 install a backpack CD-ROM drive to your 
computer, you'll never be inconvenienced 
by conventional installation methods again. Just plug 
backpack into your computer and you're ready to go. 
No interface cards, hardware conflicts or expansion 
slots required. Because of its unique printer port 
interface, backpack fits all IBM PC compatibles and 
portables regardless of CPU speed. In addition, a built- 
in audio circuit with both headphone and line output 
jacks allows for connection of sound cards or 1 li-Fi. 
You can run thousands of your favorite multimedia 


programs and view Kodak™ Photo CDs too, with 
CD-ROM backpack. Compact and versatile, you can 
expect backpack to go wherever you go, bringing with 
you the wealth or information CD-ROM storage makes 
possible. Printer pass-through is included. Tape drive, 
hard drive and diskette backpack drives are also avail¬ 
able, Call today for ordering 



Micra5olutians 


132 W. Lincoln Hwy. DeKalb. Illinois 60115 Telephone 815.756.34U Fax 815.756.2928 

Call Toll Free 800.295.1214 


Ilutt CL) symbol 
k a ira#>raai* used 
unitor license. 



Circle 214 on Inquiry Card {RESELLERS: 215], 



WE DARE YOU TO COMPARE ! 


THE SOURCE 



FOR STORAGE 


SOLUTIONS! 


30 DAY MONEY BACK 


GUARANTEE! 


CUSTOMIZED SOLUTIONS! 
WIDEST SELECTIONS! 
TOLL-FREE TECH SUPPORT! 


Storage Solutions 
For Any Computer 
System on Any 
Operating System. 

S*A*G expert technicians and 
knowledgeable sales personnel 
have been providing hard drives 
and storage systems to the interna¬ 
tional computer service industry 
since 1 987. 

We have been satisfying the tech¬ 
nical demands and needs of people 
who replace and upgrade computer 
systems for major corporations 
worldwide. 

PRODUCT: We carry a full line 
of all storage products. Call For any 
product. 

PRICE; Volume discounts avail¬ 
able. Call far current prices. 

TECH SUPPORT: Toll-free 
Mon - Fri 9AM - 6 PM EST 

DELIVERY: We offer immediate 
delivery and hove a 92% rate of 
shipping the same day. 

PAYMENT; VISA, Master Card, 
Corporate, Government and Educa¬ 
tional purchase orders are welcome. 
No surcharge for VISA, MC, or CODs. 


1 - 800 - 989-3475 

SAG 

ELECTRONICS 


867 TURNPIKE, NORTH ANDOVER, MA 01845 
FAX (508) 689-0180 

OFFICES: AAASSACHUSETTS & PENNSYLVANIA 

Returns may k subject 1o restocking fee. RMA# muit be acquired 


STORAGE SYBSYSTEMS 


We can custom configure any subsystem 
from 100MB to 100GB Call for prices 



MOOPOLIS RA!DION 
UP TO 93 GB 

RAID solutions for OS/2, NOVELL, 

UNIX, and Macintosh 



REMOVABLE DISK SUBSYSTEMS 



TOWER SUBSYSTEMS—B FULL HEIGHT 
OR 1 6 3.5* DRIVE SOLUTION 


SEAGATE -'nit ( •SY* WtMiHTV 


TYPE 

M3 

SIZE 

SEEK 

PRICE 

SCSI 





ST3283M 

243 

r 

12 

S 284 

ST33WH 

341 

1" 

12 

$ 327 

ST355QH 

456 

r 

12 

$ 484 

SI3600N 

525 

r 

11 

5 577 

ST4767H 

665 

FH 

12 

$ m 

mim 

1037 

FH 

15 

S 944 

5T312Q0N J 

1050 

V 

9 

CALL 

STI1200T 

1050 

15 

11 

$ 902 

ST416DON 

1370 

FU 

1? 

$1500 

5I41650N 

1415 

HI 

15 

$1064 

5T119DON- 

1700 

35 

9 

call 

5T119SON' 

1700 

35 

B 

CALL 

ST42IOOM- 

I too 

FH 

13 

$1400 

mmr 

2145 

3.5 

B 

CALL 

STl ?400N- 

2100 

3.5 

9 

CALL 

ST42400N* 

2106 

FH 

10 

$1674 

5F43400N’ 

2912 

FH 

10 

$2100 

IDE 





ST3144A 

no 

r 

H 

$ 164 

502436 

212 

r 

16 

$ 194 

ST32B3A 

245 

r 

12 

$ 273 

ST129DA" 1 

260 

r 

16 

$ 214 

SF33WA** 

341 

r 

12 

$ 281 

ST3550A 

452 

r 

12 

S 394 


545 

r 

12 

$ 539 

MAXTOR 


2YR WARRANTY 

m 

m 

SIZE 

SEEK 

PRICE 

SCSI 





7245S 

245 


15 

S 230 

mss 

340 


15 

$ 328 

UCT540S 

540 

3.5 

1.5 

$ 633 

mos 

1240 

3.5 

8.5 

$1095 

tor 





7131* 

130 


15 

S 167 

7213* 

213 


!5 

S 194 

7245* 

245 


15 

5 327 

7345A 

340 


14 

5 379 

540A 

540 

3.5 

B.5 

$ 633 

QUANTUM 


2YR WAR RANH 

TYPE 

MB 

SIZE 

SEK 

PRIG 

EL5170S-A 

170 

r 

17 

$ 167 

LP524054 

240 

r 

16 

$ 239 

LPS525S-A 

525 

r 

10 

$ 552 

PD 1 OSDS 

1050 

3.5 

10 

$ 047 

PD1225S 

1225 

35 

10 

$ 957 

PD1&0D 

1000 

3.5 

10 

$1163 

WESTERN DIGITAL 2YR WAR HAN TV 

TYPE 

MB 

SIZE 

SEEK 

PRICE 

m 





WD1210 

200 

r 

14 

$ 199 

WD2252 

245 

r 

14 

$ 220 

WD2340 

340 

r 

13 

$ 270 

WD2420 

420 

r 

13 

$ 358 

CD-ROM CHJNON 

CDS-535 

650MB 


280M5 

$ 367 


MACINTOSH SPECIALS 


Cali immediately Hr cost savings an all MAC drives 


MICROPOUS SYR WARRANTY 


TYPE 

MB 

SUE 

SEEK 

PRFCE 

SCSI 





2205 

560 

15 

10 

$ 641 

2210 

1050 

15 

10 

S B9B 

2217 

1750 

35 

to 

$1171 

1926 

2100 

FH 

115 

$ 1667 

1936 

3050 

FH 

12 

$2124 

IDE 





2205A 

560 

3,5 

10 

$ 641 

2210A 

1035 

3.5 

10 

$ 890 

2217A 

1750 

35 

ID 

$1171 

AUDIO VISUAL 




229 DAY 

1050 

35 

10 

$ 931 

2217AV 

I75D 

3.5 

10 

$1204 

FUJITSU 


SYR WARRANTY 

TYPE 

MB 

SIZE 

SEEK 

PRICE 

SCSI 

M2634FA 

530 

35 

12 

$ 543 

M2694 

1080 

3.5 

10 

$ B7I 

M26545 

206! 

FH 

11 

$1450 

IDE 

M2624T 

520 

35 

12 

$ 543 

DEC 



SYR WARRANTY 

TYPE 

m 

SIZE 

SEEK 

PRICE 

SCSI 

DSP3I07 

1050 

V 

95 

5 B96 

D5P3I05 

1050 

35 

9.5 

$ B99 

D5P3960 

1660 

3.5 

10 

$1136 

DSP5200 

2000 

FH 

125 

$1170 

0SP3210 

2100 

15 

10 

S1S90 

DSP5350 

3500 

FH 

11.5 

S 2267 

DSP5400 

4000 

FH 

12 

5 2520 

CONNER 


1YR WARRANTY 

TYPE 

MB 

SIZE 

SEEK 

PRICE 

SCSI 

CP30170 

170 

r 

17 

5 183 

CP3O20O 

2t2 

r 

12 

$ 2 74 

CP30540 

540 

Y 

10 

$ 600 

CFP1D60S 

1060 

r 

9 

$ 921 

CPU 370 

IDl 

1370 

35 

10 

$ 975 

CP30GS4 

85 

Y 

17 

$ 151 

CP30T74 

170 

V 

17 

$ 173 

□■30204 

212 

V 

12 

$ 209 

G30254 

245 

Y 

14 

$ 213 

CP30344 

340 

Y 

12 

$ 282 

CP3Q544 

540 

r 

12 

$ 584 

TAPE DRIVES 

TYPE 

MS 

SIZE 

SEEK 

PRICE 

EXABYTE 

B2Q0 

2GB 

BMW 

$1450 

EXABYTE 

3205 

2G8 

8MM 

$1450 

EXABYTE 

8500 

5G8 

BMW 

$ 2450 

EXABYTE 

B505 

506 

BMM 

$ 2250 

WANGDAT 

3100 

2 GB 

OAT 

$ 999 

WAMGDAT 

3200 

4GB 

DAT 

$1169 

COLORADO 

HI 10 

130MB 

aic 

$ 144 

COLORADO 

DJ-20 

2S0MB 

0IC 

$ 175 

COLORADO 

JT-20 

250MB 

PPOKT 

$ 340 


Circle 288 on Inquiry Card 











































It’s fast. It’s small. It’s reliable. 


Backpack is the best selling parallel port tape drive 
on the market. We'd like to tell you why, 

With Backpack, tape backup is quick and simple. 
Just plug it into your printer port and it's ready to 
use. No hardware conflicts, no slots required, One 
model fits all IBM PCs, compatibles and portables, 
regardless of CPU speed. 

Backpack can stone up to 250MB on a tape using 
data compression, is completely QIC80 compatible, 
and reads QIC40 tapes. With its compact size 


It’s incredibly compatible. 

and I Mbps transfer rate, Backpack is the smallest 
and fastest parallel port tape drive you can buy, 

Micro Solutions is dedicated to the perfection 
of backup technology. 

CD-ROM, hard drive, and diskette Backpack 
drives are also available. Call today for ordering 
information and a dealer nearest you, 

Telephone 815.756.34II FAX 8]5.756.2928 

MiCTOSullitkinb 132 West Lincoln Highway DeKalb, IL 60115 


Call toll free: 800-295-1214 


Circle 216on Inquiry Cord (RESELLERS: 217). 




iu PERSONAL COMPUTER MEMORY Kto MEGAHERTZ ' 


4 


IBM 

U19M Enterprise Mb, Hurdle 386, 5*rmla Mi full muddsl 

7MB HA___Sit* SMU HA_$409 

UMBRA Enlarpriiti 486, Hurdb 486. Sprinla W 1alt *gdolul 

m HA __S271 14MB HA™ _5B09 

PS/128A aeasx 

2MB 9WW3S_.5W 4MB 92f»S4 .Si 6* 

PS/1 C on suit* l r t sstnlinL Ezperl models *43, *44, 
PS/YolaepoIpl ill maddt Cut itrlti 

4MB Nft!»_$I49 IAMB 96F9I9I_$BI9 

PS/1 Consullml, Eis^iHldL Ezpcrl msHtiN k76 

14MB Bit 96W91.. :m 

PS/2 2S/2B6, 30/286, SUM? ^iw 149775? 

2MB Kil 3M53W ___599 

PS/7 3SSX: IS, 4KX, 5<fi 5HX; a *5SJt a 70, XSlattaf 
I MB 645M03$59 2MB 64506D4 SI 09 

PS/2 70 A2I; A61; 821; Ml, PS/I tcrtdtllHiL ballot, 

Esperl iMifels 1 1 I, i\\ *14, PS/Vrfuepoini Cii «rbe* 

2MB 645MQB . —.....$E0? 

PS/2 35 SI; a 40SK, ISSK; a 65«; a ItSttiJk^ PS/ 
VtiliepoalDdofiiti boord 34F3Q11 « 34F3Q77 

4MB 34F7933 ■ B7F9477 . S219 

PS/2 JSSX; a 405 K. PS/Vnluapoml Cm Hflci 

8MB 645012?..,. $429 

PS/2 90 HP. 95 HP, P75 (pninf, SB.57 jdf], PS/1 Pr 5 M2123 

2MB 6IS5W-,-_ S1W 

PS/2 90 XP, 95 XP, P75 |pdr>), 54, S7 (dll, 

PS/1 Cntail, Isseniiol, E»|»fi motels *11, *13, *14, 
PS/1 Pro Mil 23 

4mb i 4 som_sm bmb m i so —$439 

E xpansion boards lor SB, $02, SSSX, 60, SSSX 
24MIW1M I4972M_ Sin 

Expansion boards lor nil models 70, BO 

4-14MB */4MI 3413011 ____ S3M 

Dell 

Ptiww Desktop 3250; P, 3330, 333P r 433P, 48*P, 4B6D 

v 1MB 3J0-25G5 --SSI 4MB 310-2507 .. $219 

" PnnrLht Workstation 420; 42S^ 433; 450; 4S0DE/Z 4MBF 
2MB J10-21W SI It BMB 31B-244B....... $419 

EWLfce Workstation 425; 42S; 433; 450; 45051/2, 466SE 

J2MB la 3S0-243O __ _.. $T77? 

Performanw I, L t M serin 

4MB 315-3325 .„,SIS? mi 313-3327 ™ 5*79 


AST 

S219 va 501159 002... 547! 

54)1143001 „--- STO 

. SISf (MB 50W24-W2 - S4I9 

3S65H/20 23, Mvnniw! Pro SK/25, Broyo 3/33t 

2MB 500967-MI $109 m 500961-002... $3*9 

Adytinlwl Pro 4B60X/ 33; 5 K/25, Brow 4C 4/25s; 33; 33s; 


M11S9W1 

-Manlultan SUP 


Brave 3/25s 

2MB 500710-004 


ftdvrtnlntiol P 


MD987 0D E ..... SI US 4MB SOOW7-KJ2.. m 
Premium 386/25; 33; 33T, Premium N 3S6SX/16; 2(b IS 
TMI SMJ70O-OO3, W2 --S59 


500700-001 ... $409 


BMB 141742 001 ... S3B9 


141U3-001 . 
HUB 5-001 . 


113445-001 

113634-001 


SI 23 

S429 


.. S3M 

, $r» 


4MB 3U-3334 __S?29 m 310-3335 _. S459 

lenifb 

2 3W/4W 5tries 2-420/53C 2-42S/SH, 7-433/Dlt, 2-433/SX 

fiL 4MB ME IDO_S2TI 14MB MF-90...._S7B9 

Z . Sw „ r 45QPE 

4MB ME-4I2 5231 BMB ME102 S459 

2 STcliw 33 5SfcSM20S!H;S!K5«,47$5M SWEn 

1MB Mi-70,...,_54-9 IMB ME IM_S239 

ZmMi I-3W/20; 35; 331 3 Jf 
1MB 743BD0MF ...._._. $69 4MB 7A3B00MK .... $229 

Zrnhh 1^346511/20,2WLP*, Z-I5- 

7MB Kri 7-W5-I___^.$129 

Z*ni1b 4B6/33ET; 2SE 

4MB 7A42D0M2 ..._ M S239 14MB U42D0MI.S9D9 


AdvtiHtagn! 4B6/25; 33; 33p; 5X20, Bravti 4/33; 496/25; 
Preminn 4/2S; 33TI, Snrvtr S£ 4/33 
m 50071BKH; 760 00S 5129 

Advnnrnqc! 4B6/2S; 33; 33n; SX20. Pawar Premium 3/33, 
4/33; 3 % SOd; 66d, fttwilm 306/3Ht, 4BS/25; & 25W; 
33; Ml 33TI, Premium II 390/25; 33, 490/33, 446SX/20 
PtwOpi Server SE 4/33 

*MB 5D07BD-BM.$199 

Compaq 

P.pLInxn 3/2S»: 3/25l5 
2MB 141730-001 ._SI09 

Pmiaw4/2Ss,4/aVM 

1MB I4IHHM1 . 549 

4MB 14 i 604-001 — S219 

OisliPra 360-20, 24k 25 
IMB 1IJ1K-001 — S219 

DeikPro 3B6s/16 
4MB 112534-MI .... S239 

DeskPra 3/2513%4/25IS; 33i; 061. 2B6N; 3B6N; 386SX/20; 
20H, SyslemPru LI Serlij, PnrTalile (SOr, Ml Series 

IMB IIBA3B0DI 569 2MB 11I6B9-OOI ... 5109 

IMB 11BA9G4H) I .... $2 H BMB 112072 -001 ... 5429 

PraSkgrffl PC Serve. 466/33; DX2/66 

HMB 1493 20-001 5799 32MB 149147-001 . 52507 

DtlkPlti 396-33,486-33, SytltwPrg 
m 115144 00* SI09 BMB 1U56I OOI ... S369 

Hewlett-Packard 

Vetfra 0S/16S; MPC, BS/20; 2K; 25,25* 

IMF Fi! 01542 ar I642A.5249 

VerEra 306/10N, 396/20N, 306/2 5N PC 

2MB 0240W 5129 BMB 0244)4* __Slit 

Verim 404PC; 1ST; 337; 4fl6s/20; 4/25N; 33H; SON; 06N 

2MH 023014.SI09 HMB 07152*..,-.S429 

Verira 364/25; 406/25U; 404/331); 466/SOU; 496/64U 

2MB 02391* .. .SlOt W 02152* _ 5439 

Venn. 464/2519; 496/33N; 466/S0H 496/66N 

M 14MB 07674* __,._ $B8t 

^ Vetln.364/33Nb 33NI 

2MB 02J14B_S)2t *M9 W7tS* ,_546T 

4, HEC 

425,4a 466 

'4L 4MB 410-12002 .... 

^■'R«0y 425, 433 

” HA„ 




Ur Laptop and Notebook Systems, 

PCMCIA 2.0 Dula/Foi with XJACK 

14,4Mbps FAX/Mndtim __„ S82H 

24/94001^ fOH/iWn-- W. - $209 

tfflUmd Oam/Fax w/JWHP-5, V,42/V.«his 

14,441Dbpi FXK/Madmi__ S4I9 

94/94DD6pi UJ/Modtra . . , . _ SJM 

24/94DC6 { »fWM 0 d™ .. $309 

P«lnE Mcrfemi lor any serial p»rl 

I4,«0bp5 FA7 /M«b ______S3! 9 

94/9AKV Fil/Mndwi $775 




FAX MODEMS 


Intel 


Fn.ttmd**. 1 4*t 14.4001^ 9J2/Y.47 Oift/Ftp. nt_S209 

Faxirwdem 1441 14,4006pt t37/F,47 Ooh/Ftix, dt __ SI 79 
FdxnrarFnn 96n tty9M0b(Ht-3$/9.4?Otife/Fw. till SI69 
i tfiiM'hin 961 ti/'960Bbps VJ2A.47 DoWFik Ml $119 


wii 5£T nmswmMm: 

100% COMPATIBLE IN FORM, Fit, AND FUNCTION 
Alt PRODUCTS USER INSTALLABLE 
INSTALLATION INSTRUCTIONS INCLUDED 
TOLL-FREE TECHNICAL SUPPORT 
MANUFACTURER S WARRANTIES 
CORPORATE PC'S, APO/FPO'S WELCOM 
GOVERNMENT AND EDUCATIONAL PRICING 
INTERNATIONAL ORDERS WELCOME 
SPECIAL VOLUME PRICING 
SAME DAY SHIPPING 
OVERNIGHT DELIVERY AVAILABLE 
VISA, MASTERCARD, AMERICAN EXPRESS, 
AND DISCOVER ACCEPTED 
NO SURCHARGE ON CREDIT CARDS 

DOtmimEKHt IE9K 


. $219 

$751' 


410-12003 




p Pflwwfxtt 4/2551 


Ppv.tir»U.le266/17;$X/lfi r $X/30 

2MB XII W4KI61IH._^ 

EWerMtile 5X/2D 
2MB mi Upgrndn Of-410-1101 

2MB Exp Bwnd Of -4IO-81O?i-BF03 

PnwtifMnle 366/33V Eiarvri ta r n series. 

4MB 0M10'4J05.... $219 14MB OP-41B-42tl6 5979 


St79 

... $979 

5121 

., 5189 
£249 


ExIarAal 14.400bps- daln. 14,400 rand and 
rifltivt lnx.2 32. f.32bii. 9 4!bl>. MHP£ 
piniiHal, 'kroagbpul la 57,600bps. Ihdudm 
sammarticalioAf iollwtue Itir 005 
nail Windowsl _ _ 1129 

ram !terPeripherais, inc 




VlV,i hMartd H.400tpi V.32/9.42 DfllnAtiX .. . 

WVp WwpflJ ?4/9wK)lips OpwTpx- 

VlVn [p.lnmd 14.400bps V.32/V.42 Onrw'Fcx... 
VJVn Exlmrd 24,/tbOOtpi Oofla/Ffli 


- SI 79 
.... $79 
.. $199 
.. S1&9 


Q CPU UPGRADES 


LAPTOP & NOTEBOOK MEMORY MI ITTSlOT^H 546-9866 


AST 


Ftiw«rtx« 3/2551 3/2S5K tL 
Premium Eik 766, 3665X/20, 25, ISC 

Compaq 

(•nhrri 3/20, 3/2S, 3/2 k 

CmrtBri 4/25 i«rl«l 

LTE766 

LIE 3665/20 

IJl LH o 70; 25; 25c 75< 


LIE Lite 4/254 

SLTI66 
5LT 3661/20 

Toshiba 
TIOOOSE/U/JfE; 2000, 2COOSX; SXti, 
T220OSX, II BOO Series 

TI200X9, 1600, 31 DOE 
T310OSX, 32005X,5XC 

L T320O 

^ 7330051 


T4400,76400 


T510O 

TS4W, 75300; T57O0C TSSOO 


3 BMB .. 

.596? 

4MB . 

..$I«? 

4MB. ... 

„..$E9! 

4MB. 

__$195 

SMB 

$149 

4MB . 

.$17? 

SMB ... 

__$38? 

IMB. 

__ $8? 

■m 

_$149 

•4MB. 

._...$179 

4M1.. . 

_S17f 

3*8. 

—$399 

UMfi.. 

.-SB99 

4*8. 

_ $139 

Ill'll: .... 

--$479 

4MB.... 

SI 79 

4MB .. 

_$23t 

2MB 

... $119 

4MB ___ $31? 

IMB 

_$39? 

IMB. 

9? 

2MB. 

_$fl9 

4MB _.... 

_ $159 

3MB 

_ $149 

2MB. 

$B9 

4MB 

__$1 SO 

BMB 

™_$419 

UMB ... 

_ $74? 

4MB 

, $119 

BMB _., 

__ $37? 

• liMli 

_S*I? 

BMB. 

..$40? 

-liffiii... 

_$459 

2MB. 

...$8? 

IMB. 

.$8? 

IMB 

$34? 


NEC 

^-UFtrDLrtfl Vena (all nudeli] 4MB 

IMB 

Ullrnlilti 4 Cellular Warkituikn SX/20 IMB 



1, SL/25C 
UllrulHn SL/20, SL/20P 


frnSpeed 286, 396SX/16 
P. eSpeprf 386 


5279 
$559 ‘ 
$1H 
$399 
$121 

4MB._ST» 

7MB . $09 

6MB..$319 

4MB __.$2Ef 


..$169 33MHi1$Xi. 


„$t99 


tt/Nml 
, 25MHr1$X|.„ 

^ SLC/Nawt tu tfu 

25MHr m ..- $119 iOMHi 4SIQ $399 

446/Now? IRACPUUpfdh 

25MH. ISXI_$399 33MHi<QXi .. . $579 

MCMoiFer tlbOOUfr^i 

25MHi<5Xf_$699 Wlh4M0add .. 

33MHi m _St59 Will BMB add 


... $149 
. $71? 


INTERNATIONAL ORDERS 


FAX ORDERS 

mmssm 


IBM 


^JUBIRI Iraki 
d 300 


IMB 


m.. 

2MB... 


. M/I CLS7SX aid ThinkPad 700, 4Mfl.... 

k, 70(k, 720, 72Dc 

ThinkPad 710T 4*1 _ 

BMI._ 

MSI Nnlebonk (Al| 2*1 __ 

4MI_ 

L40SX, N33SX, PS/Hale 111 4MB..... 

L40SX, PS/Nel* 182 B*U — 

M/Hate M4SSL 

Texas Instruments 

Travel Male 3000 (dl nmdelsj IMB 

TravfllMtile 40W till nodfitl] 4MB. 

7ravelMale WmSLt /2S 2MB 

A Zenith 

^i-Ljesm 2 Mi™, 

Z-Nofe 3201, 32011,3251, 325Lr 2MB _ 


1*as rersParl 3965L $U 
MvitnrlParl 386SX 
Supers Purl 5X; 25fee; SlntsParT 
Supers Pnr I 286; 286e 
SvperrPert 286e; SRasPun 


... SI If 

... $139 
... $119 
... $44? 
... S2A? 
.. $41? 
... $21? 
$35? 

-suit 

. $?i? 

_$ji? 


SIMMS 


1x9 ..$55 


1MB x 970 b ___ 
4MB x 9-7IM 
IbMB 19-70m __... 


....$55 51 ax 36N (I*l|__SB? 

..$(55 1MB136-7014MB)_$71? 

$795 7MBI 34-7B18MB] .$40? 


Business hours: 

Monday - Friday, 8am-5pi^ P.S.T, 
Saturday, 9am-3pm, Orders Only 


*r 


LASER MEMORY 


. $34? 
$E09 


HP LnsetJer lltrL 4, 4M, 4$*, 4SiM X. 
m .. $71? BMB 


Ott! 

HP LaserJet IIP, III I HP, 1110 

7MB 334750... S1I9 4MB 

HP LirtlrJet It 1 110 

IMB 33444B._ $12? 4MB 

IBM Laser 407? all twdeU 

IMB 1183334 _,.$5? 4MB 

Canon UP'MLH 4PI» 

IMB 563-2130_$12? IMB 

Canon LOP-III L Sill Plus 

IMB 563 2350.„_SI7? 3MB 

PunainilE 4410 A 4430 
IMB KKP441 4MB 

Pa no ed or l 44501 1 4420 

IMB BXP44I _$12? 4MB 

(Maser 400 

IMB 70014701 57? IMB 

Tti*ai hillrvtMtlh Mktrdlaiur Sid XL 
IMB 1555739-0001 ... $$? 4MB 

Edhm m 6000 

' imb m 




*r* 


Moil or Tax orders to: 
First Source International, Inc, 
7 Journey 

Alisa Viejo, a 92656 


ujlti DutiiCrLfc , 

Pi««Y ptilq fin M k*jiti nkwiMd Pnn« ini uru!inir5r uw nn#ii n 
dm|X WOai Mill hr.ias iikr b< hi lirM 
lUrmgtmf icnml tr- fa inn in 



Circle 210 on Inquiry Card {RESELLERS: 211} 

































































































■-JL I rP 3 TIME TD PUT IT IN 

intbl OVERDRIVE" - 

Intel OVERDRIVE^ 

Hi 2aS-’ rJ ■: 3 '' t' !c - ■. 

■ upgrades 1 h.-d? propel yoi 

U^yiPH system to Ifte next level 


Intel. O YE,8 DRIVE' Pi 


i 4 ae~ Lj cpu 

sx-tg 

SXSP 

SX^5 

0X33 

OX-33 


QyEROJIKfiPBOCESStM 
O0P4E&SX2P 
ODMeesxso 
ePP^e&SX25 
0Df»4BGSi£33 
CPMB&5X33 


PRICE 

S33E.DD 
£399.QQ 
£499 QD 
£929 □□ 
SG29-DQ 


Nomsam a 

PACKARD BELL S' 


BOO-BB7-1 


ffisnm 


fgpsvfih 


Shipping on Ail 


Notes a nd Subnote$...c,t; ^ «*iwb/ 


Statesman 9.5 ” qua l scan color 

aaeSLC/33 4 MS RAM MS 00S /WINDOWS 
200MB HARD DISK WORKS, MONEY + + 

1 - PCMCIA SLOT TYPE II T YEAR WARRANTY 
3,5" 144MB FLOPPY 
J- MOUSE 
6-3 LBS 


$2,299.00 

lAT-UM^hTTTTl t| ,699.00 


EPSON 


Action Note ~ 

4BSSLC/33 
12 DMB HARD BISK 
96DO/2400 FAX MODEM 


Tivinhead 


5.5 LBS- 
10“ SCREEN 
LOGITECH TRACKMAN 


$1,649.00 

LARO DISK 

$1,999.00 


Sfimnate 


Suattam® 

PACKARD BH1S 
Diplomat 


PACKARD BEltt 


PACKARD BELL £S' PACKARDBBil 


Siimnoie 


PACKARD BELi 2 


r.-]s; SP 499 Rsaj SP 339 

4060X2 6SMH* 4060X5 GtMHIr 

A50IL1B HARD DISK 245MB HflflD DISK 

="'■ •* «^wnnc.™rj,ci^- w/kQMEJ TAPE BACKUP 


FE133 $1,739 


4G6SX 33MHz 


ipp mmjmmMsmx pcsioo/’g 

..'.*1,999 --*1799 —*1,399 —*1,199 


“WT 

— *1,599 


MULmwjtA a mums 

ff3?6 $2,399 

486DX2 66MHz 

Z&QMB HMD DISK 

,Z8nw MQWVR flCLLB W" 

F2Q1D $1,599 

486SX 25MHz 

170MB HARD DISK 


w m 


i- -$ 


HD 


y ySfi*** 

1 3M Brand 




BSHU-lft 


!i 15.99 


518.49 


DC2000 


$ 9 69 
SI 2,69 
S 12.99 
S 13.49 
S 16.49 
SI 9.49 


12,59 


DC300XLP 


116.59 


DC600A 


516.59 


DC6150 


18.99 


DC6250 


524.99 


DC6525 


i :: 




mi now m mm mmmnmi 


Non-Forma tied 
18 M-Formatted 
MAC-Formotted 


^ IBM-Formatted 
Non-Formotted 
MAC-Formatted 


\> I & ft oiic & o 0 hz ci *■ 

10/case 

$2.99 
$3.99 


SD/ta&e Deluxe 

3'A" $14.99 
5'/-" $19,99 

gigging 


50/case 

$ 9.99 
$10.99 
Latsis 


Cleaning Cartridges 3M Brand 
2000 Series £39.99 

6000 Series $34.99 


w. 


574" Tyvek $.05 


5'A* 


5 .02 


per $.02 


9ow(2,aoai $ 13,99 

60M(1.3GB1 Si 1-99 
Cleaning Cad. SI4.36 




Data Grade 


whm* iw Ofiwr 30 
Onirib JMh am < 

H — d.itf iiTCh, Brttill, 
rwM — pour chmtmt 


II2M(5,DGB] S11.59 
Cleaning Carl. $19.99 


mtu 


Data Grade 


L fTte* 
G HP 


5*/* a 2EWHi™E 5\2Wt&m *95-00 

yff REWRFTiABLE lffUk/ASDMB SflS.OO 
3 '/r REWRITEABLE 512k /l 2BMB S 45.00 
SVi" FLOPTICAL 21MB *18.79 

5/’ CD-R 74 W#sL RECORDABLE CD *21,98 
5 /C QHt 63 MM RECORDABLE CD * 15.50 


O V gUirSl 
LartTiriftA 


Bridges ^ 


* es oo 

S 56.00 


{QlC T /SO, DOS, etc.}, 

SUEEua (VI 


Maumm opt i 


3e saM lassajft ii. Jia. hi, u» 

92275A LASERJET ItP. IW>. UEP. 


UL/I-O I* 


L--% m DEIKJCT / OtilKlWHirf R....SIB 

, : k .1 31656A OESKiArfJI ILH. FAX 500/300, OESKjET. , .S5a 


900S 14” GOHz 

iodo 14" 70Hz s asg .QO 

1500 14" EDGE TO EDGE 78Hl 

$ 37 9. OP 

2000 DX is** flat screen 7an* 

£439.00 

4000DC 17"FLAT SCRiEN, EDGE 
TO EDGE, 76Hz S 799.00 


j\ CCESSOFUES 


fla MMQR CflEDrr WTOS iir'ELCMiE: 


$659.00 


loaw_3thRAY 
SATISFACTION GW RAHTEZDl 
^aouq SA7i$FAcrian 1 s ouh utmost 

CCMCEfflV, F F, fflTHiN 30-D4Y5, FEW 
Afit REASON VOU JlffE WOT ExTIfiTJEO 
WITH yflUfl PRODUCTS. IVc will 
REPLACE THEM Ofl ftEFUrfO YQISR 

«&«£¥. worn *ll returns ivrysr 

0E ACCOMPANIED BY EXAMS RhtA 
nut .rHcff HeroRM^ war j5Cc(wFp/i 
NSEO ov rt'fJ-L HE REFUSED 

doers 

COD'S WiLL BE EVALUATED ON A PER* 
CASE BASIS. 


SHtPPlNG_ tNFQRMATLQN 

SPECIALS THIS MONTH INCLUDE: 


ooo - 557-iaao 

800 - mono * pax 

COFtPOnATE DEPARTMENT INTEHWATTOWAL. DEPARTMENT 
0OD-5G7-2OOO 313-467-7&T - PHONE 

GOVERNMENT 3l 2l3-Jfij-Tfi9n - FAX 

EDUCATION DEPARTMENT CUSTOMER SERVICE A. TECH SUPPORT 
0(XP=5?-TMO E0C-557-S000 

/ <S-1S5 W/’N/f 5J „ SUtre ^UfJLi. WCl^iLVW r CXL>CJ. 


DAYAifi I 2ND-DAY AIR! 


Circle 231 on Inquiry Card, 




















































































ll 

I 


GUARANTIED LOWEST PRICES 

SPseagate 


MODEL 

SIZE 

SPttO 

TYPE 

PUCE 

17225 

__ .20MB 

65MS. 

MEM, 5.25- 

1169 

S72JM . 

.42/vtt 

2BM8 

MEM 5.25' 

1249 

ITailAtfhtaLi . . 42Mfi 

2BMS 

IDE 3.5‘ 

1125 

ST3144A 11' 

highl 130M8 

I4MS 

IDE 3.5' 

1180 

11324^4 . 

_ 21JY8 

1 5Mii 

IDE 3.5' 

1249 

ST3203N-. ... 

_ 249W8 

I2MS 

seal 

$399 

ST3390A 

.... 240MP 

] 9 ME 

IDE 3.9" 

Uii 

ST3390A... . 

. 

I2M5 

IDE 

1J69 

SF3390N... 

. 143MD 

12M8 

5CU2 

14/9 

ST3S5QA.. 

. 452MH 

12mS 

1DE 3.5’ 

1489 

173350N .... 

. 457M4 

124*5 

SCSI2 

1590 

173655A . . 

,. 54SW* 

I2M5. 

IDE 3.5 1 

1690 

£74096 . 

. .BOMB 

2BMfi 

MFMFuiHT 

1389 

S74144S .... 

. 125MB 

65MS 

ftli(FULLHT1 

$339 

£T9096A . 

.. 85MB 

liMiS 

IDE 2.5’ 1 

$290 

ST9I44A. 

.. 528MB 

\6MS 

IDE 2. S' 

1340 


m MMMtrn 




fflVEII 



CP30Q84 BOMB I7M5 « $1?$ 

CKWHW^’I^hK). • • . I2CM0 19M5- S* $199 

CP3OI7*Aj)’til 0 hl (Wa S7M5 «E $209 

CP30254 jl * high) •• 209MB 12M5 I* $27& 

CP30540 . . 540M0 10M5- 5C3 $475 

CP30S44A . 54WB 15M5 WE $495 

M^dor 2 YEAR WARRANTY 


7131An'MaW^.130MB ESM3 K 1198 

7UlMrJlM, 2'3M$ 1SWS Cf $134 

7213iH’^flhJ J13M6 I5MS KS» $275 

7I4RA(TKfiW— .— 345MB 15*65 IK $249 

7345AH" hnQ$ij.345MB 55M5 IK $309 

MXT5405L.... .. 5AQM0 13M5 5C5I/H* $795 

PANTHER jFFHIPQl 25 ... IOOOmB 1SM5 K$4 $995 

ftUiTH!R |fH| HIT—18MHI IBM UU $i31i 

FUJITSU 5 teak warranty 

MOOti Stll srtffl TrPt COST 

3<122A/S IS.i-J ... 330MB 1 2iMS 5CSJ/1DE $545 

2623A/3t3.S'j 420MB I IMS SCSI/4M $738 

2424A/S|3i‘l .. 520MB 12M$ SCSI/iM $725 

2366£(FH| 1 080MB ISMS SCSI $999 

2652S(FH|. ,1750MB I IMS SO $1808 

2454£<FHf 2040MB ' 2MS SO >1995 

MICROPOLIS rtdvtetf pricing! 

5105(3^1,.,— 560MB 1DMS SOl/lDC $549 

(424 <m _— 440MB 15MS 50 $77$ 

2110(3.51 . 1050MB 1QM5 X3/BC 510*9 

1538-15 |FH..._. 15S0M5 14M5 SCSI SWi 

1845 RH „._. 1740MB I4MS $0 SI54 1 

1924 m ... 2100M5 (IMS SCSI S2279 

1934 m. .— 3300M* 11 MS SCSI $289$ 

53S WESTERN DIGITAL 2 TUI WARRANTY 

2at»|rtugh) 211MB I3M5 3 $' IDE 123$ 

22500^3 . 256MB 12MS 3.5' IDE $265 

2340 |l*WoM_ 240MB I2MS 3.5' tDl $319 

2420|l"h&,| .... 425MB 12M5 3 S' IDG 3395 


Intel Memory Board 


Fix 264 tind 504 ^"' ASO dsiian ww = 

rimiin 


using I MB SIMMS. in bath B ir 16 bit iKponmjn 

2MEG-5198 4M6GS30S &MEG-$53fl 


EM5 L£toBM& 


REDUCED F, °PPy Drive * 


3«X 5 25' 1/2 HI $29 

72/X 15' 1/2 HI 534 

1.2MB 525' 1/2 Mf 150 

144MB 3 5T 1/2 HI $47 

5.23* MQUNWG $5 

FOR 3.5" DRIVES 


1.44/1 20R1VL $139 


m 


I YEARWAHRANTY 


Drive Controllers 


4 Happy High benuly, 340K, 7*0*. 1 44 » 2 $49 

2 Hard Drive* MFM . $49 


1 *0-1 

SO 

SO 

so 

so 

ESDt 

IK 


50-2 

SO-2 


7 Hard Drive* Rll . 

tfardand Floppy 1.1 Interlonve. 

DTt 3280(Su»qfR7Ahfd 

Adaptec 1 742A 32 BH 

h~~.. $69 

.$34 

. $139 

. 1418 

Adbptoc 2842 0LK (YlBf. 

$349 

Adaptec 1 $42 CF (to* Mauitohng .. 
DTC6282-24 . 

. 1219 

_ $149 

Hard end Floppy 

. .. 119 

Hard and floppy **/lO __ 

. 19 

(hard end Hoqpr . ,_ ■ 

__ $14 

ULJRA1 if , I1A AUlMAiTtR . 
LR.lRAl4f.VtSA 18. 

.„.$149 
.1299 


ULIRA 1SC, W/CACHE 0-ftMB .. 
HARD* FLOPPY (uiB|i. 


W ORDSTAR 

!■ 




■I ONIT 300 COMES LEFT! 

| Wgnttfu 2000 R«l, 3.5 

■ ItiiirttwIflinfciariMl Ihewoftiheeioci 

■ 5T^™“ 

r ;i tdi in ilw$ re win Mow cWUf cuiil 

| Retail hexed and nxtaiy wtilmJ 

j $99 RETA* $495.00 



Memory Stiorto^e? As of 10/ 6/93 lhe$e are Our prices. We Ore trying to maintain them 
For as long os possible. Due to a July 4 fire ot on epoxy plant in Japan and an ever growing demand 
For memory, there is a worldwide shortage of memory. We are getting thousands of pieces per day and 
ore offering all memory to aor current customers ot the lowest Cost possible for the next several months. 
This is the prepaid price CALL [800) 982-2925 FOR CURRENT PRICES 


PACKARD BILL COMPUTER LIQUIDATION 

-,1 8000 CW, 101 KEYBOARD, 3S0K FLOPPY, «4QK 

RAM,. DESKTOP CASE W/ POWER SUPPLY, 
SERIAL fi PARALLfl POfTS, CGA CARO 5 

$198 


MODEM. SALE 

All modem* ram ccmp'iffe wills 
m ywjr wcrraMy. ttny ws c 
ccmpauhle toilh 

1200 Baud PC Intern ol .. $9 

12C0 Bcid PS2 IntemcJ ..1_ J U 

2400 Sand PC Intend ... 334 

2400 Baud Pbduf Eakrnal ....... $99 

2400 Lqptap m bw si ,_....... $99 


PAX fl 

9400/2400 far PC and 
PSI /WtaFtwo 
9400/2400 Lontopi & Nbteb«4i . 

1.44 BPS Par K«id PSI . 

PCMCIA 2.0 9400/2400. 


$199 

3S59 

.1249 


UPGRADE YOUR 386 TO A 486 


Pc Mag iT**g toi 
|ira™tV2.(J 
Norton 51 4 .0 


4840ic:-4n 

*Bsd£U 

iSiUCIJ 

M&tli 

JUAL^ ] j 

1470 

1319 

1215 

1003 

857 

130 

HU 

107 2 

836 

51.5 

65.6 

70.9 

54.1 

52 7 

47.7 


386DX 

BC4H4&C-25 5118 
BD4B60C-33 $159 
B04D6C4C-40 $199 

386SX Up|rfl4* 

BQ4B4StC-2S $126 
B0484SIC33 $199 


■ Up to TO*, Faster 
-5 Yk - 


□I Coe he 

W/tihkalnaf SirJ. 


cl«<k DouIiIbfi lor 3D9PX ■^dtfclh^r iyfl 

dEfiDfija-14/32 $319 - ■■ 


dB4DRX2-?g/4q S3d9 


Texas 

Instruments 


COPROCESSORS 


W W-UNh . 1 # 
3CH.7-J OAM-j U E:S?33Wte liT 
SB?! | Wl£ ;y $61 

nsHtmuKH* muzrn $w 
HUB? UK $S iMir-HlBUl 

EV-Mh $39 W18 ? aa ITT 

HUKMflMk...tdP ®®‘W3- IN 
BGiffi-a.$» KJH75, 531 
B02H7-ILT $J9 


Intel 


Intel OVERDRIVES 

tatuh ew*r(jH tyOtni per fw rT W O O * up 
19 7DT by dt.ubVrm ih« Ifitafid 
opoHSKig if>ted c/y«.r prei-™ 


4B6DX/SX CPU'S 

80486 OK/25.S264 

B0486 0H/33.1309 

804B4CW/50.1478 

80386 DX 2/50 1399 

80486 CK-2/48 .1538 

B04ISSK/2J.$119 

80486 SX/33 ...._$! 98 
CTL'COONGFWt $24 


Cyrix 


484DX2-46 5590 

4fl6PK2-50 5490 

4fl65S!35 5499 


83D8/.33IWZ . .. $79 
83D87'4flMHi .. $84 

833B7-IMHItSKI $79 
BaS87-13MHZ |SX| $84 


Call for current prices. We beat prices 


IBM M/2 Memory 


comma 


AMMA. Enterpriw 384. H 
5printa 3B4 jcB mcislil 


MbAOltr PAETt PRICE MODEL 


McMOKl parts pro module 


Laser Printer Memory 


AMfiRA Enterprise 4B4, rturdb 4814. 

5printel 4B41?i«noiMi| 


. N/A $129 
N/A $419 


Doskpo 304/1* 


PS/1 Htod W4/5X (2 L J1 ] 


4MB N/A $259 
6MB N/A $829 
JMB 92P9935 $ IT 8 
4M0 92FW4 $223 

PS/2 30/3W.35/2S6. Adp! BH I497J59 513K MF5340 $59 
2MB HF5J40 $114 

FS72 3S5X, 15, HBSX.TQ-ffl. Wl. 1 21. Ai^0rd 64S0409. 

34F3011,34F3077. 502, 5554, 455SX. P™, iSH 65lSJ(SiohDn 
1206130 I ME W50M.3 $57 

7Mt 645QA04 $ 9Q4 

P53 ». SOt SS5X r 65» 3 -BMB 1497259 $317 

2- I6M6 4450609 J343 
2-8 MB FOR PS/2 50 8 60, 1MB S1W, 4WBS259. 8MB 14B9 
PS/1 Camulta.il, Ettorihali 8 Extort mod* -43, *44 8 Pi/VcAwpeir- 


DtaJ^m 2$«. 3S4-J0; 20£.; 25,35E I MB 


4MB Bwi 

, I .■ HI - UlvJ 

EbitprelBA-jqe.^Sf. 4MB 

D«lpre 38^/33, J06/33t, 4M/35; 

331-501, Syjtompre 2MB 


I08&69 001 $330 
108&S7W7I $440 
i ouo/f} oa I U<K 

1131 31001 $59 

1131 32-001 $738 


$764 


call 

Bro'tWHL-lOV/pV ..$145 

Cfumin LBP4,4 liliiB, 4+ $118 5164 ■ 

CoBfKK] PoaentaA Is 1 20 $219 $420 I 

EpunAeiHiilflHirll. WOO $95 . .. $163 $229 | 

‘ .596 .>160 


PS/2 70 All; A61.62I 1 MI;PWI 
CtHnuhanl, EiHrlhal £ [■per. motUll hi 1. 
X13 & it 14, PS/Vnluaptjpnl Gv m«i . 


9619290 $298 
16MB 9tf9291 $968 


kpre 6 5KT fW B*D W/ZMB 
Z-44MB 

Owipffl 7BAN; 386W, 334SX/20. 20N, 

PoftaMi 406i, PoilipreM, SysUmpia-LT 
5#t*t 129140 CKH.CvnpoqP^aS-a.M. IMB 

m 


PV2 3-SiX, IS. 40SX. 55SX; IS. iSSX. . 
PS/2 90 HP, 95 XT. P9i [A*d, 56 57 |dl| 
76,77,^1^2123 
P5.2 90. 95 XP. m I I'aeif 54, S7. fM 
PS/1 Cpnigfeanl, EsiDnlral, tsporl * 11. x f 3 
76000 


IMB 6450603 $49 
2MB 6450608 1109 
1MB 34F2933 1210 


PndhHa 3/25 3 ,151 


P?rAte3 4/25*1, 4/31, 4/50 


113634-001 $299 

112514 -001 $259 

113645-001 4299 

^wnAdteo Lnwr 10001 I5MJ 
FujiHi.710OB7200 $199 

HP Chidinr 500. 5000 und 550C 
HP3 2D ... 

$133 $776 

$279 

S5?[256K> 

1R9 1159 

$199 

1151 44 -001 JI24 

3. 3D. IP, 2P. 7V* 


$123 

1189 


I1656H30I 5**9 

NPlDwJ«t4, Ills, XL300.1200C 

1210 

$440 

I16568-O0H1999 

AM Low 4019, 4019EJ1 5M0| 

$IJ9 

$190 


I16569 00I $399 

IBM Uw 4029 AU MOOtU 

$119 

5190 


129160-001 $448 

NK90. 290 


$128 




NEC 95 


$1)8 




CKJ40O 

$70 

.$98 



110608 HU $49 

Peeltard Bell P89300 


$145 

.... $208 


113609 001 $105 

PortoteOnk 4410/4410 


$149 . 

. $208 


118690 001 $230 

IWiiBenk 4420/4450 


$128 .. 

$208- 


128077-001 $444 

Pmaicnto 44 50 

siii 




141710-001 $119 

ftPrtHenic 4455 


1129 



141742001 1499 

QMS 410 

si ifl 

$159 

$249 


141601 CO 1 1118 

StetL504_ 

1129 

1179 . 

$269 



2MB 6450902 1117 Canraq PFa Sp^ita 


iMBMcnLiL, U1604 001 $230 
BMBMaiuli 141685 001 $40ti 
14MB 149320001 1995 
12MB 14914? 001 $2395 


$128 1170 . 
-IIP... 


£ hi4, P5/1 PmlUX 88/6/ 


. 4MB 6450128 1210 


StarSciic* 4 
lajibu Page I aief 6 

fl XL/PS17/P335 

Major laptop A Notebook Mono 

PART* 


8MB 

6450130 

$488 

Centura 320, 325 .. . 

. .2M* 

1 JV497'001 

1108 

P52/2 Jm tS, 4DSX . 8MB 

6450129 

5480 


4m8 

139490 001 

$238 

K2 /□ , *cmd BO'i 2 8MB 

6450605 

1297 


0M& 


$418 

32 hit Boards 2-I4mb 

34F3077 

$380 

C64hlna 4/25CX 

__4MB 

146520 001 

$228 

32 Bit HOARDS A 16MB 

34F3011 

5440 


8M& 

146521 001 

$471 

PS/2BO-A/I, ADI. A61 4MB 

*451060 

1248 


16M8 

14*532-001 

$948 

PS/2 UQ-041 IMR 

*450375 

$88 

5LT/286 ,, 

1MB 

110235001 

$79 

P5/2801 H.311,121.321.081.161 2M0 

*450379 

sris 


4MB 

1S 0237-001 

$208 


IOUUUW/2 PLUS 

FaePVS 16 III 1Mn«y lor IBM MCA- K3$ 6nd 012 UM LMl 
2 ta 9MB I jib* 1MEG SIMMS! 2MB $239 4MB $345 0MB 1572 

ISM Laptop Mtmory 


TIunkpHj 300. i 


asm- ..... 

Thmlipad 700. 7 d0C, 720. 720C 


PS/Note N4J ____..._. 

PS/2 Model N51. Nokbodi SLC, £X 


Laptop N33SK, L40SX 1 PSNOTI 102 . 


ZME. 33G9200 5129 
AMU 33G9299 1499 
2MB 53G695B 1138 
4MB 5306959 1298 
flMB 53G6960 1499 
2M0 07G1419 1168 
4MB 07G1420 1298 
8MB 0701421 1490 
4MB N/A 1220 
&MB N/A 1440 
2MB 92F8S04 1108 
2MB 0701026 1108 
4MB 0701027 1260 
0Mfi 0701028 $440 
2MB 79HD999 1108 
4MB 79F1000 1268 
8M6 7PF100L 1488 


tie UW20. 25. 2SC 


HlELWaiB 

L4e/25,25C . 

LTE- Lite 4fl6/25C 


118303-001 
118304-001 
118305-001 
1I7DSI 001 
11/001 002 
1170BI 004 
121 125-001 
121125-003 
129/69-001 
1J9/69-002 
129769-003 
129769 004 


$/V 

$I0S 

$750 

$79 

1109 

1730 

190 

$258 

1138 

1240 

$421 

$1395 


N/A 
142357 002 
142557-003 
142337 004 


11045 

$259 

54/0 

11190 


L40SX.PSNO1E 502ONLK 

Laptop A Notebook Memory 

PAW* hou 
PA03I2U 1104 


TOSHIBA 


Simm Modules 

PhcH change gp and down tJ. Sipp modules, add Ji.GO eo 


T1000 SE/LE/XE ... 

. 2MR 

12000 / T2000SX 

2MB 

T2000SX/I1000 LE __ 

4M8 

T 1200)1.. 

0M8 
, 2MB 

11600 

2M8 

12000 SBE/T23MSX/T1000 
TSfl30,C... 

. 2M& 


4MB 


&M& 

2M8 

_„uj.. 

moot___ 

2M» 

T3100 SX.. 

?Mj4 

0200 SX.____ 

4A68 
21v& 

T32QOSXC „,... ,H . 

4MB 

2MB 

13200 

4MB 

T3300$L . 

'."Z 2MB 


PAM ITU 11Q4 
PA01I4U 1230 
PA03I5U 1*47 
7A03Q6U 1112 

PA01Oaj 


$105 


$109 


ma 

1800-982-2925 




$4400 SX, SXC, T6400 S3K. DXC .. 


T4S30,. T4600, tl 9D0C 3.3MOLTS 


■ Far lf,$. and Canadian Orders only 

| HOURS: M-l 7AM-APM / UT 1 0AM 3PM PST 

i TECHNICAL A CUSTOMER SERVICE CALL; 

(70:2) 294-02O4 

! PURCHASE ORDERS & INTERNATIONAL ORDERS 

FAX TO; (702) 294-1168 
1 WE BUT EXCESS INVENTORY 


T52q0/I52OOC/ffl5DO 


PASQOQU 
PA200IU 1219 
PAXWftl $447 
PA7H5E 1178 
RA834IU HOB 
PAS3CWJ $108 
9A8310U $234 

PA8307U $>0B 

PABJ09U $214 
AA8318U $108 

9AA319U $214 

9A7137U $!B£ 

PA2004U $U8 

PA2007U $238 

PA2008 U $278 
PAZtKWU 1998 
PA2003U $125 

PA2004U $238 

PA200SU 1448 
7A3010U $989 

11999 
PA2012U $288 

PA2Q13U 1478 
PA2014LJ 11398 
PA830IU $104 
PA8304U $109 

PA8313U 1448 


, 256X9 
I IpMKjXI 
I (MEG X 9 
I 4MEGX9 
1 lfiMEGX9(36CHin 
| 2S6JC36lMfG172Pifl| 
I 5Fax34 2M£Gj7i.P1nJ 
1 I X344MEG [72 fin) 

| 2X348MEGF2Pifl> 
l 4X36 14MEG |72 Pln| 

I 8X36 32MEG |^2 PIN| 


SONS 70NS 60N1 53NS- 4W45 

$12 $15 $17 m 

347 349 152 159 $64 1 

$57 360 i*4 149 3/0 | 

S16B $178 $188 

$999 


169 


$114 5124 1129 
$208 $218 1289 
$418 $447 14/0 
1748 5798 M40 
32150 



D-Rent Chip* 

liONS 120NS IOONS SONS 70N1 60N1 

$1 » $2 25 12 45 12 95 


$1.95 12.25 

256X1 31.45 11 83 12.40 33.00 1113 33.20 

264X4 16.45 37.95 18.45 10.95 

I MEG X 5 $193 $4.50 35.75 16 45 16.75 

IMEGX1 STATIC W.95 S5.25 

iMtGX4 $32.00 13500 13900 


AT 67 Solar i 

7Mfl 

37650 


4MB 

3/651 

tovMI 8 310 

1MB 

23050-09100 

Dec pc 320 Nctehtaoh 

?MB iVtad 

HR-POM BA 


4AWM«t 

FR-PC1M-BB 


9MB M«) 

FR.PCIM-BO 

Defl lajptap 21 J, 1J0N 32CM 

1 7MB M«1 

310-3304 

De« 325N, NC 

2MB Mod 

31CF35I0 

l>H K2QBNU J 

2MB Mad 

31133313 

Fp»H NO-3 Nrsalteol 

4MB 

A90S51I 

Epwii NB-5L7 

2MB Med 

AKJ877I 

EP5GN 25C Nofibwi. 

4M6Mad 

AB0S79I 

Evitn-* Tempo LK, IJtZO 

2MB 

00160 

EuvewCwftei 

2M8 

00263-00 

0*41500. 

4MH 

52587 

Grid 1450SX 

7MS 

6300203 

&9I1JHW 05520,1865X16 

IMS 

N/A 


4M8 

N/A 

NOUI7QNi*tbtti 

4MB Mod 

3I2BK104 

NCR 3170 HgffW 

UMBMrtl 

1123 K104 

Pociard M MiUuBa IMS 

N/A 


AMS 

N/A 

PwtoUG-ihc CF17O/270 , /l7O .. 

™... IMS 

CF-BAI65 

/xHtming NotMMMlur 3065 . 

.2MB 

5NMOD2 


AMS 

SNM004 

5a«y»17NS. !S3U0*ZEOS 

2MS 

MK.-NBMEM2 

Shtap62Z0 

IMS 

CE-6218 

5hprp6640 

5MS 

N/A 

Shirp iTCOMiZ 200 

EM8 

CE-471 

ShorpOSOl CokirtRit 

?Mfl 

N/A 

H TprveJnuite 2000 

1MB 

25690'34-P0l 1 

11 Trnvfflmpte 3000GX WIH5X 

JMS 

75*6996 0001 

H Trovtlfliate 4000, 



WWD3I/25 5K/1*. 5X25,10X2/40 *M0 

250126HWI 

CW2/50 

14MB 

AVAtLUU 

/jst 

e n ■ f 1111 r 

Memory 

MODfU 

MEMORY 

PART* 


4k* 

SOI 159-001 


BW| 

»tl$9W 

rMHHATTAN SWf 

1 m 

501143001 

»AVD1/25S 

m 

SB71*(0i 


m 

5O»2i002 

AP4ANTACf 3853/20:75 mOSUTi 


SWYUJ/335 

m 

5C0W7®I 


m 

awa 

«WA1U1AJ2 PUD *B6tW/3J!H/25 «*V0 


l£i^$$, J); 135 500 *660 

m 

50098/001 


m 

wnstou 


3148 

5998 

$m 

$149 

$298 

3*98 

$!?9 

$119 

$148 

$238 

3138 

$228 

398 


3238- 

JI4U 

398 

5298 

$299 

319? 


3178 

$1-98 

$198 

$108 

$110 


PKfMJLW 3*6/35. 3ft 33113865*/1425,25 IMS 


WVANTAH4S4/23. li.XPWK, P0V0 

4/il,dfl4/2yH£MUM4/23,331E,Si4/JJ . Mi 


W1S-CG4 $119 


CACHE MEMORY 

15ns 20nj. 25ns 

KX8 591 5.45 495 

1240 9.95 8.75 

64k 1 ia.9i 9.45 895 

■64b4 11.95 9.95 8.95 

I 6t4 995 6 45 5.95 

128x0 60.00 5J3.CO 


fiSJ POWEISHC. DK PAlMlO*, 
KM JM4U, CM& GflltiPAJ-. iff 
9SX «M PC BACtO. MOMENT* 
P&irO*. MCI 112S hOfEP'AD, 
PC«r SHARP RCmoft/JliM. 
iHAW PC-4700/474 »/47B I / 
6755, 5HARP l'C-6DM/fiB4(/ 
6SSI/4&91.ZEOS POOtETPC 
SI IK 39D.9D I MB $145.99 


AIWANrACE4B4/l5.33,33Pi$IO.IWa 
reErtW3/33.4/33.33S.50O?6iO. 
PHEMIDm 3Bi/lTrE.4e6/3i,E.2$TE;U,l]IE, 
FHEMJUM13Sj735.334S4/$J.486tf/20 
PflfMfcW5EtVFil24/$3 


WEDODJ $119 


POWfR-ESC 3/25SL V23SL t.EL 


WNSH-BKl/Ml.... .... 

FHE/4IWMEKIi:206.386W/28,25-2K .. 


3W/800W $2K 

5W70&OJI UK 
$33* 
$1279 
53i* 

500814-000 $238 


t SHIPPING: UPS (Min. SS.25] Shipping chor^ei CWOITIOMS: Redoslcina F« on fetwidiw.ihin 3C 

ore non refyndoble. Purchase orders tram Universities, da/s. No rEhmds or exchanges aFtot 30 dajn - WARRANTY 
Fortune 2000 Sc Govcmmenl Agcncre*. NET 30 Ofi appro* ■ REPLACEMENT ONLY ALL PACES f INAL PRICES SUBJKT 
d. COD add S5.00 (Cqihiers check] \ ^ | TO CHANGE. Mfg. part #'s for cormanismce only. 

Infill TrademarLs are registered wjlh their resf5edive Co-'s. 3A6, 


DHL X 


387, 287, 5X, ore Irodemarhs of Intel Cacp. 
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Xftkc Note: 

The World’s Best SCSI Adapter 
Just Got Better 







SmartCache HI 

is the total, growable SCSI solution! 


The world’s best SCSI adapter is now the world’s greatest bargain—priced lower 
than any major competitor. An unprecedented value, SmartCache III offers top 
performance and universal connectivity with all major SCSI-1, SCSI-2 and Fast 
SCSI devices, including hard drives, tape, CD-ROM and WORM. 

It also comes with built-in support from all major operating systems, including 
DOS, Windows, OS/2, NetWare, Windows NT, NextStep and all versions of Unix. 

And only SmartCache III gives you a growth path. Optional plug-on modules 
let you migrate easily to caching (with up to 64Mb cache), as well as full RAID 
capability. Storage Manager, our GUI utility, makes installation quick, easy and 

automatic. Plus, it gives you on-line and remote control over subsystem man- ( 

agement, diagnostics, performance monitoring, and disk array configuration Call Dr 1, today! 

800-322-4DPT 

FAX 407-260-5366 


ctl IU UJI IMUL 


Distributed Processing Technology, fnc. 
140 Candace Dr Maitland, FL 32751 USA 


S DPT 


T List price for ISA model PM2Q21/90 SCSI Adapter Board 

Circle 208 on Inquiry Card (RESELLERS: 209). 




























On Sale Now: 

— BYTE 


SPECIAL ISSUE 


Buyer's Guide to Portable 
Computers 


Available only on the 
Newsstands 


□ EXTENSIVE BYTE LAB REPORT 
□ EXPANDED REVIEWS OF OVER 100 NOTEBOOKS 


ON SALE DATE: 
NOVEMBER 23RD 



“DynaComm. is Microsoft’s, 
choice for terminal emulation.” 

It should be yours. 

Evaluating terminal emulation software? Consider the one Microsoft 
chose for communicating across their world-wide network. FutureSoft’s 
DynaComm for Windows™ offers a single solution for PCs 
communicating across multi-platform networks to host computers. 

DynaComm features; • 19 Network interfaces 

• 16 Terminal emulation types including TCP/IP and IPX 
for UNIX, DEC, Hewlett- * Powerful development tools 
Packard, IBM, and Data for creating GUI front ends to 

General systems host applications 


Tim Heflin 

Manager, End-User Services 

Microsoft, Inc. 


Network Topology: Ethernet 
Networking Protocol: TCP/IP 
Host: DEC VAX 



800 - 989-8908 
♦ FutureSolt. 

12012 Wickchester Lane, Suite 600 • Houston, Texas 77079-1222 USA 
713.496.9400 • 713.496.1090FAX • 800.989.8908 Sales (USA) 

Windows is a trademark of Microsoft Corporation. Microsoft is a registered trademark of Microsoft 
Corporation, DynaComm and FuiureSofl am registered trademarks of Future Soft Engineering, Inc. 
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LEAVE IT TO IS TO RACK THINGS IP 


RECORTECs Rack Mount PC 
compatible computers, monitors, 
keyboards and printer continue 
the tradition of manufacturing 
excellence RECORTEC started in 
1969* With our broad product 
line, fast delivery, excellent pre 
and post sale service, it's no 
wonder more and more people 
"leave it to us to rack things up ", 




QUALITY 

All products 100% tested and 
verified prior to shipment. 

RELIABILITY 

Field proven components backed 
by a comprehensive warranty* 

SERVICE 

Large stock for fast delivery plus 
assistance by knowledgeable sales 
and support personnel. 


SOLUTIONS 

Choose from many models which 
offer a wide range of solutions for a 
variety of rack mount needs. We 
also offer custom designs when a 
standard product just won't do. 



CALL OR FAX FOR MORE 
INFORMATION. 

1 - 800 - 729-7654 


RECORTEC, INC. 


1290 Lawrence Station Road Sunnyvale, CA 94089 Tel: 1408) 734-1290 Fax: (408) 734-2140 
























































PLEX 1 ’ FAMILY PRODUCTS 


urcie on inquiry iara. 



Reduced Display Costs * Reduced Keyboard Costs * Reduced Space Costs 


The HI-IQ Product Company 


DATAVISION 

Keyplex Family 


Save Equipment and Space Costs 


• Simple Plug and Play Installation 

• Uses Existing Keyboard/Video Ports 

• Mix XT ; A T and PS/2 Keyboard 
Controllers Including The New IBM 
"Type 2 " 

• Mix CGA/EGA/VGAfXGAJMONO Video 


Mix Any Operating System or Application 
n-Level Cascading For Unlimited Growth 
Automatic Scanning <£ Broadcast Modes 
Optical Isolation For Safety/Retiahility 
Keyboard Operated — No Buttons/Switckes 


Gain Central Control & Greater Productivity Too! 


Datavtsion Pte Ltd ■ 27-B Duchess Road ■ Singapore * 1026 • Tel (065) 467-7784 * Fax (065) 467-7785 
570 West Cambio Gardens Blvd ■ Boca Raton ■ Florida ■ 33432 ■ Tel (407) 482-3996 ■ Fax (40?) 482-3997 
IBM and PS/2 are registered trademarks of the International Business Machines Corporation 


Think Again ! 

Manage All Your Systems From 
A Single Display and Keyboard 


Datavisinis's New and Tnnnvaltve Product Are Keyboard-Operated 
With No Buttons To Press or Switches To Turn. IBM XT, AT and 
PS/2 Compatible. 

More Power At Lower Cost 
Now Operate Multiple PCs With 
Our Intellig ent Technology 
One Keyboard One Display One Mouse 


- No Internal Hardware - No Keyboard Emom 

■ No Internal Software p No Switch Problems 


So if You Think This is Your Only Option,.. 


Our products work whore ordinary switching devices Init. This N because Ihty arc 1NTFLI JliPNTuiKl cimlhrm in nil IBM pnlriklud keyboard nnd irvnuw protocol siandnrds. We itnt only sup¬ 
port the PS/2 minkl VH/ffcS hill gn even further limn HIM tines by ulbviinji you lo liol-phiit I hr licyhnnnl and hus iiioilw — even under OS/2!! Ilnnl any innclihie anythin' with mi JO* errors^ 
mu if no keyboard is miurhed, ludjutluni system lk hH’k” lumps, upuinatk' rules, etc- lire alsu kept aceurole uenws pm-t switches. 


It's FREE! Absolutely, positively totally FREE! 

No strings! No commitment! No shipping! No 
handling! No nothing! FREE! FREE! FREE! FREE! 

It's your FREE introductory issue of 


NiUtilusCD 


The Multimedia Magazine 8 " 1 
on CD ROM 


This is not a misprint. It's an honest-to-gosh offer for a FREE introductory issue of 
NautilusCD, The Multimedia Magazine on CD ROM. 

NautilusCD is the premier showcase of multimedia creativity, Our contributors 
are multimedia’s superstars, wizards who can make your computer screen flash to 
life with moving pictures...play music nr sing for you..,dazzle your eyes with 3-D 
graphics...and even talk to you! It's an experience not to be missed. 

Yeah, you'll get a subscription offer with your FREE issue of NautilusCD, but no 
more will come -and neither will any bills-until you tell us “OK, I've gotta have 
it!” You've got hours of thrilling multimedia entertainment to gain and nothing 
to lose, So call the number and ask for your FREE issue now! 


To order your absolutely, 
positively, totally FREE issue, 
call toll-free 
1 - 800 - 448 - 2323 . 

AYatlnfole in Msirintodi and Windows versiems CD ttOM ditw rsquHvd 
limited Tim* Offer, Only I CD |(0M per Inquiry. EatanidM (mfera 1614 

NautilusCD The Multimedia Magazine 
7001 Discovery Boulevard Dublin, Ohio 43017 
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64MB 72-PIN 
16MB X 36 FOR : 

ALR EVOLUTION VQ $ 3195.00 

ACER POWER 486E $ 3195.00 

AIR 486 EISA-VL BUS $ 3195.00 


r .dT 


■4r<£> ' 


256K X 36 - 1 MB $ CALL 

512K X 36 - 2MB $ CALL 
1 MB X 36 - 4MB S CALL 
2MB X 36- SMB $ CALL 

4MB X 36-16MB $ CALL 

SMB X 36 - 32MB $ CALL 

16MB X 36 - 64MB $ CALL 


CPI.EASE 


FOR X 32-S5 



PCMCIA - 2MB 
$ 179.00 



MEMORY UPGRADE FOR 

ONE OF THE MOST POPULAR LASER PRINTERS 

THE OKI LASER 400 WITH 2 MB ON[ _y 


$ 59.00 



The Ultimate Combo; 

Voice Mail 

Fax Mail Box 

Data Modem 

Digital Answering Machine 

... and more 


Feature to feature, this is the Home-office 
machine of the 90's. Only $299.00 

[PLEAS CALL FOR YOUR FREE BROCHURE) 




1 MB X 9 

$ CALL 

1 MB X 3 

$ CALL 

4MB X 9 

$ CALL 

4MB X 8 

$ CALL 

16MB X 9 

$CAa 

16MB X 8 

$ CALL 


CPLEASE FOR SIPPS> 



PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

OTHER MEMORIES AVAILABLE FOR: 

ACER, AL71MA, APPLE, AST, CHAPIET, COMPAQ, DELL EPSON, EVEREX, HP. LEADING EDGE. IBM. NEC, NCR, OKJDATA, PACKARD^LL, 
PANASONIC. PHILIP, SAMPO. SHARP, SILICON GRAPHICS, SUN MICROSYSTEMS, 1ANDGN, Tl, TOSHIBA, TULIP AND ZENITH. 


CALL FOR UPDATED LOW PRICES AND NEW PRODUCTS 


Office Hours: Mon.-Frl. 9am to 5:30pm pst 


TERMS: C.Q.D. CASH, VISA OR MASTERCARD. COMPANY AND 
UNIVERSRY P.O.'S ACCEPTED UPON CREDfT APPROVAL 


TEL (818)855-5688 FAX (818)855-5687 

414 CLOVERlfAF DR., UNIT B, BALDWIN PARK. CA 91706 


Ail PRODUCT NAMES. TRADEMARKS AND HEGStERfiS TRADEMARKS ARE THE PROPERTY OF WEB REP5ECTIVE COMPANIES, 
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Printer Sharing & Memory 


I/O =■ input /output 
0 “ serial 
□ - parallel 



800 - 238-9415 


LCX-1Q0Q (1Mb) $495 

8 ports; 4 serial I/O; 57,600 bps 
2 parallel in, 2 parallel out 
LC-256 (256Kb) $375 

LC-512(512Kb) $425 

8 ports; 4 serial I/O; 19,200 bps 
2 parallel in, 2 parallel out 

LXFR-ETC $49 

DOS, Windows & OS/2 File Transfer 

4 user license, for LC or LCX 

PB42PP-256Kb $199 

PB42PP-1Mb $279 

PB42PP4Mb $429 

6 parallel ports; 4 in/2 out 
Upgradable to 4lUb; 25,000 ops 

LC Jr-256 (256Kb) $199 

LC Jr.-512(5l2Kb) $249 

5 ports; 4 serial in, 1 parallel out 
Up to 115,200 bps 

L041PAS $69 

5 parallel ports; 4 in /1 oul 
Srart-switoh; 25,000 cps 

SPPS $49 

9600 bps to 115,200 bps 
Serial / Parallel Converter 

PB-11PP4Mb SI 99 

2 parallel ports; 1 in /1 out 


Upgradable to 16Mb; 25,000 cps 



PC SIMMs 
MAC SIMMs 
POWERBOOK 
PCMCIA 
TOSHIBA 


TicklerFile™ toWMom 

Planner that posts notes 
Micro Paint™ i*uos 

256 color image processing 
AmaztnGames™ oosiwwjowa 
Block dropping and mazes 


NEW SOFTWARE 


Logical Connection 4660 Portland Road NE #108 Salem, OR 97305-165S Tech.: (503) 390-9375 FAX: (503) 390-9372 



IntegrAda for Windows is a Professional 
Ada Programming Support Environment 


Develop Windows. DOS or POS1X Applications 
Validated Ada Compiler 
Microsoft C Compatible Interface 
Windows Linker. Resource and Help Compiler 
Complete Set of Windows Ada Libraries 
Easy Ada Libraries for East GL'l Development 
Powerful Design and Programming Tools i 

Applications are True Executables * 


* SDK Not Required 

* No Royalties 


For More Information Call; 


ImegrAda is a registered trademark of AETECH, Inc. 
Windows 15 a registered trademark of Microsoft Corporation. 


(619) 431-7714 


T1ET6CH 

At In Sofhmre Di'mhpmvnt Twix 


5S41 Edison Place. Suite 110. Carlsbad. California 92008 (619) 431-7714 FAX (619) 431-0360 
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The Ultimate FrameGrabber ./ : .j fl n 

Viper vi sl 


Viper Vision is the fastest and easiest way to import any picture 
directly into your computer! Viper Vision s sharp input/output is 
ideal for Architects Engineers, Real Estate. Sates, Police. Medical. 
Government and Business. Simply capture a Photo Image using 
your VCR, LASER DISK, TV or CamCorder, Viper Vision Supports NTSC 
or PAL formats and easly plugs into the printer port of your 
computer in just seconds! Take pictures of work progress, terrain or 
other features. Manufactures con add pictures of Inventory Items to 
their databases quickly and easily. Marketing personnel can make 
sales brochures in just seconds. Graphic Arts ft Publishing personnel 
can experience resolution 720 x 480 hue color. You can even 
output directly to a llnotrontc or similar image setter or just send to 
your favorite service bureaus. For home use the Viper Vision is the 
(deal product to store your favorite pictures In digital format, 
permanently. Viper Vision is fast!, images are processed In about a 
half of a second. Why pay to have snapshots developed and then 
run through your scanner? With Viper Vision you simply bypass the 
whole process. Viper Vision is easy to use. Simply put, any image 
that you see through the viewfinder of your CamCorder can be 
imported into your Windows application. Cali and order yours 
today! 





OUQWfe 

f ^ i ^ 


ANISAD 1-800-951-1113 (602) 578-3780 


to 5pm PST 5e Habta Espanof 

Resellers, Distributors 
and OEM Welcome I 
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7Yie- ffome/Offioe Commtfnfc^r/on Center' 


i 


+ + 1 /32.bis Modem 


g£ KI iTt / iWjJO r ( T-Jji J T 

• Volos Mali 


Klfn/bTFTrl f/T^BTJiTTjTrnTTrvri fP7iMx»TfW7Ty^?l^^^^BZiKf I niK*K* fir^TT* 5 !* iTTB • F i J 7 r ■ I n 1 r /-B '1-7=7 r M r /7l 7 i Mil’MO 14 

Massage Forwarding - Auto-attendant 

• Fax Mali * Customlzect Greetings * Oall Forwarding 

» Unlimited Mailboxes . User Definable Setup - Pager Alan 

* Fax Forwarding • V32bis Hl-Gpeed Modem - Fax-on-demand 



FASTalk is a high *pecd 14 r 400 bp* Ffli^Wloeltm with Voica capability. t M y j 
The DOS software inrlutletl [Dinbinei thfc valee, fa* and data features fci£l*l 
to pravida a powerful! user definable fax/data^voica mail system with UU 
unlimited cnpnbllities limited only by your imagination t 
The modem section sends and receives data at 14,400 bps using the 
CCITT V. 32 bi* modulnlion standard- By using Vf -42 urmr corroctlon end 
V. 42 hi 3 data cmn|)r«silan rhe effective throughput is increased to 57,800 bps 
Faxes can be sent and received at upto 14,400 bps. Auto-fallback ef both 
fas nnd data speeds is possible. Thu bard war# supports most popular third 
party software. The package Includes complete user friendly DOS dato/fax/ 
voice software. 

Ante attendant features are also provided. Cabs c*i> be switched to a different 
extension with Centrex type systems baaed on the sellers selection of DTMF 
keys. The user's greeting message informs the caller of the available choices. 
The eBayto uBB setup program graphically walk* you through the multi-level 
tree structure whOou cheka* are made by The callers selection of touch-tone 
keys. The eampleta setup can be saved and easily modified an-the-ffyl 
Far the mare technical user, script files may he utilized to provide finer control 
of the voi ce/fax/data mail system. The power of the system i* It* totally lie nibs 
user definable setup. Basic function module* am provided far building blocks. 
A 2 year warranty is provided. FASTalk fi proudly mads In USA and i» a 
product e* OBiOfti TGuECOM 12141 33 & 43 &B. 


FASTALK DEMO! 

1-214-350-5368 


; SWITCHES DON'T WORK! 

SHARE A LINE 
- ■ — w w WITHOUT 

CONFUSION 

Tbs Slbctivi Ring Pf liclpr 
lh< Xhttativi ring fnnturn 

HU 


APPLICATIONS: 


11 FASTalk can bo used a% ar Bule-attendant to JurtomeliEallv wrxwer coJii 
and direct tlmtrto the dpficcptr^ter extender! or msllfafts. 

Z| FASTalk -can ba mad he ji icphivticptdd vain mail systam with, 
individual password prOttCWM dfrtl fflkillNeyel tirurlu rad actass 

11 FASTalk car ba used at n Fm-Oa-ItanuntL xyitwii will) a mubi -IsvrI 
eetflia Dlruclure at cuialog Dysiflm. Il tali be Iftt up i« hangup and 
Todi nl or Immediate fax-back Icallor pay* for the calif. 

41 FASTalk support* Payor Atari lo inform vco of vilel faxes or messages 
whati you «.t* away. 

51 FASTalk \ cuctomized greering mesiatjoi and call forwarding gives yaitr 
buiiriGSB the Appear price of a large company. 

S| FASTalk can bo maul at a high tytud 14,400 fapi V.32bii Fax/Modem. 
Moxt popular Fa KiSiladum software is supported (Cta.ii II Fail. 


FASTslk's secure password pnrtsctton provides rutritfed access fat 
youi pro motion at any leval. 

8) FASTalk las you pFay meusgei to an external speaker far public 

Si FASTaik'i to n« jraphic temp let* you adit your custom confFgurai 
on-the-ifyl Your configuration can be ntmngud freely, without hassle! 

101 FASTalk provides you iFmple building block* to ma. This give* you inf ini 
power and IfaxiblNtv lo set op un li in ited convbioHtkjna of fu Ki'datm'voice 
luMtbril-YOtmCIDEI 

til FASTalk is script driven, Tkii allows the mare Itthnteal Individual even 
nrarfi power to set up unique and powerful applications. 

12| FASTalk supports call forwarding and conferencing io you don't haw 
to mfu those important cadi whan you are sway I 



«bn i uni li BPqwirl >n euuuwlitn 
H w hm hu epeiiv* ™iUm 
sk*l» h it«ll * ihW i ralL 

IsescariiwY am "P" 



ORION TELECOM 1 -800-669-8088 1-214-335-4358 


idenlify lb* cbrwr on Ih* nrttrtng, Yob etoed* lo answer: 
i Display pops ca'.-er'S- number. 

Ccm ffiio connect Ea COmpulm. Addctftfir In Ouhobaib. I 
TSfi ptttjFqrti tiopj caller'* oumtiai, InfRirrldhon'and kubfHE 
added Moinioins eofflor tog • 

^J^rrijlwlth LCp dlaplov 



FAX 
(619) 581-0125 


WEST COAST MICRfj 

VV INCORPORATE DV 

4901 Morena Blvd. • San Diego, CA 92117 

( 800 ) 581-6040 




Maiterccni 






AMERICAN 

EXPRESS 


DISCOVER 


(619) 581-6040 


WE WELCOME PURCHASE ORDERS FROM GOVERNMENT AGENCIES, UNIVERSITIES, 
AND QUALIFIED FIRMS • CALL FOR A QUOTE ON ANY PRODUCT 


CONNER 


IDE HARD DRIVES 

MAXTOR SEAGATE 


WESTERN DIGITAL 


CP30T74 .. 170mb ...$100 7213A.2l3mb...$230 ST1239A ...112mb ...$230 WD2200... 200mb... $220 

CP30254 .. 250mb... £240 7245A 245mb... $250 ST3290A ...265mb ...$260 WD2250 ...250mb ...$2&0 

CP30344.. 340mb... $310 7345A.. 345mb... $290 ST339QA ...340mb ...S300 WD2340... 340mb ...$300 

CP3054454Qmb... $570 MXT540SL . 540mb... $720 ST3550A... 450mb ... $460 WD2420.... 42Qmb ... $450 



ADD ON CARDS 


MOTHERBOARDS 

VIDEO 


CONTROLLERS 


CYRIX 


SVGA VLB 1 mb. 

.S39 

IDE-I/OVLB 


ISA BUS 


Cirrus Logic 

SVGA VLB - i/0 & IDE 


2Ser/lPar/1Gm.... 

....$36 

486DLC33.. 

,,.$229 


ADAPTEC 


486DLC40... 

...$239 

Combo Card . .. 

...». $129 

1522K ISA SCSI. 

....$159 

VESA LB 


< Orchard - ORCVL2 


1542CK I6toit ISA SCSI.. 

....$279 

486DLC33 VLB...*,., . 

..,$249 

.,.$259 

Celsius VLB w/2mb.... 

..$369 

1742AK EISA 32bit SCSI. 

....$449 

486DLG40 VLB.. 

Orchard-ORFVLB 


ULTRA STOH 


INTEL VESA LB 


Fahrenheit VLB Imb 

.$199 

U14B ISA 16bit SCSI... 

..,.$219 

486DX2/66 VLB. 

.,.$619 



U24FEiSA32bit SCSI.. 

.... $399 

4SSDX33 VLB . 

,..$389 



U34FCVL) VISA 32bit SCSI. 

.,,,$299 

486DX VLB W/O epu ..„ 

. .$109 


MEMORY 

CALL FOR Hfc&T PRICE - ALL SPEEDS ■ OTHERS AVAILABLE 

IBM-PS/2 72 PIN SIMMS SIMMS/SIPPS 


6450604., 

$84 

512X36-70 

... £34 

1X3-70 

,..$42 

6450608,. 

_,$S4 

1X36.. 

...$173 

1X9-70.. 

,..$53 

6450902.. 

,.,.,$92 

2X36-70 

... £375 

4X3-70...... 

...$143 

30F5360.. 

.$65 

4X36-70. 

.,.$659 

4X9-70 

...$150 

34F2933 

.£189 

Call For Best Price 

16X9 70. 

..,$910 


MATH C0-PR0C. - 

CYRIX 


83D07-33. 

....£45 

63087-40 ... 

... $49 

83SB7-33 

,.,,$45 


486SLC2/66-IBM 

ISA BUS, 5-ISbil, 2-fibit 
Landmark 153.21 


4fl6SLC2/66 VLB 

8 Slois: a-VL, 6-ESA 
Landmark 153.07 


. $339 


NOTE BOOKS 


IBM Thinkpad 
706 700C 720 

4mg $229 

8mg _ $459 

750 

ISmg . $999 


Toshiba 

4500 

4mg .. S259 

Smg. ...*.$449 

4600 

16mg.S969 


SPECIALS 


MOUSE: 3 Button, 
MS/Compatable, Serial - $14 


Monitors: 14" SVGA, 

1024 x 768* .28 D P, - S239 


PCMCIA 

14.400 Fax Modem...$269 
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Circle 283 on Inquiry Co 












































































■■ Sending cfou autce 

SjfSJDR Microdevices 

i■ ■ 2233 SAMARITAN DRIVE, SAN JOSE, CA 95124 


INTERFACE CARDS 



Fast Multi I/O Card 

• Includes two NS16550 serial 
parts, one parallel port and 
one game port 

• 8-bit 286/386/486 compatible card 

MCT-AID+ ____*..™ $89 95 

MCT-AI D As above with oris NS1&45Q .$49.95 

MCT-IDEI0+ IDE w/NS16550 compatible serial.$99 95 

MCT-IDEIQ IDE W/NS1645Q compatible serial .$69.95 

MGT-VIO V L Bus tDE and Multi f/Q card ..$99.95 

MCT-IDEFH IB-bit IDE floppy card___ $29.95 

MCTVCFH VESA Local Bus cache IDE cantrollBr $229.95 
MCT-VSCSI VESA Local Bos SCSI-2 controller.. $299.95 


VIDEO PRODUCTS 



VGA Package with 
Accelerator Card 

- 1024 x 76B in 16/256 colors, 

BOO x 600 in 1 S/256/64 K colors, 

640 x 480 in 16/256/64K/16M colors I 

* 14' diagonal screen; 0.28 mm 

* 16-bit 266/386/486 PC compatible Windows 
accelerator card, Interlaced and non-interlaced modes 

VGA-PKG-1024N.........$459.95 

VGA-PKG-1024 0.39mm, 1024 x 768 VGA package ... S349.95 

VGA-MONITQR 0 39mm, 1024 x 76B let monitor ..... $259.95 
VGA-M0M-1924N 0.2Smm, 1024 x 768 non-inl, mart $379.95 
VGA-W0N-17N 17”, 026mm 1280 x 1024 non-inl mon J799.0Q 

Low Cost Windows 
Accelerator 

■ 16-bil 286/386/486 PC compatible; 

supports interlaced and non-interlaced, analog or 
multisyncb monitors; VESA software compatible 

■ Up to 1280 x 1024 resolution in 16 colors 

MCT-VGA 500G ... ....$99.95 

SPEED5TAR-PRO IB-bit Windows accelerator.$129.95 

MCT'VGA-4000 16-bit 1024 x 768/256 color card $129.95 

MCT-VGA-1000 16-bit 640 x 460 VGA card ........... $49 95 

POST Code Display Card $79* 

■ 286/386/486 compatible 

* Displays Power On Self-Test codes 

“ Works when software won't boot computer 

■ Includes AMI Diagnostics software 

PCQOE+.....„...$79.95 

PC DDE Above without AMI Diagnostics.$49.95 

Wire-Wrap 
Prototype Cards 

JDH-PR2 8-bit with I/O decode layout_. $29.95 

JDR-PR2-PK Paris kit for JDR-PR2 decode. $8.95 

jdh-prio 16-bit With I/O decode layout .....$34.95 

JDH-PR10-PK Parts kit tor JDR-PR10 decode.$12.95 

PDS-B91 8-blt breadboard with decode.... $79,95 

PDS- 611 16-bit bread hoard with decade . $89.95 

EPROM Eraser $39* 

* Quickly and simultaneously erase 
up to 4 standard EPROMs 

* Includes wail plug power supply 

QATARASE II .........$39.95 

EPROM Programmer 

* Programs devices up to 512K bits, plus I 
27C100, 270101, 27C301, 27C1000, 

27C1D01, 27C2001,27G4001 & more 

* With 8-bit 8068 & 286/386/486 PC compatible card 

* ZIF socket accepts 0.6" wide DIP IC'S to 32 pins 

MQD-MEP-1A........$199.95 

M0D-MEP-4A As ahove with 4 ZIF sockets..,.. $269.95 



EE WE8MM& 

3-Button Mouse $14* 

- Accuracy 290-1450 DPI 
• Optomechanical design 

JD R- M DUSE -3 ............$14.95 

MOUSE-PAD Keeps mouse ball free of dirt___$4.95 

MCT-GAME Dual pori game card .........__$29.95 

JSTK-390 Joystick... M .,„.....$9.95 

JSTK-500 Pilot-style joystick .$19.95 


MULTIMEDIA 


Low Cost Internal 
CD-ROM Drive 

* 5-1/4" half-height Internal drive 
with 1/2 length Interface card 

* 150Kb- 175Kb per second, 350ms average access time 

* Includes drive, interface card, cables and manual 

CD ROM-I....... $199.95 

CDR-84 NEC internal dual speed CD-ROM drive $499 95 

MCT-SOUND 6-bit sound card _ ..$49.95 

$ D-D LX SoundBlaster 8-bit sound card .. $89.95 

VIDEDBLASTEH 16-bit video card with software ._ $329.95 



$149.95 

$99.95 



IDE Hard Drives 




RAHT # 

BRAND 

CAP. 

SPEED 

TYPE 

PRICE 

CP'30084 

Conner 

84Mb 

19ms 

3-1/2" IDE 

$189.95 

ST 3096A 

Seagate 

89Mb 

16ms 

3-1/2" IDE 

$189.95 

ST-3144A 

Seagate 

131Mb 

16ms 

3-1/2" IDE 1 

$299.95 

CP-30174 

Conner 

17QMb 

17ms 

3-1/T IDE 

$229.95 

CP-30254 

Conner 

250Mb 

14ms 

3 1/2" IDE 

$259.95 


Seagate IDE ^ ../»y 
Drive Kits 

• 16-bit 286/386/486 PC 77 

compatible card 

• Includes hard drive 

• 16-bil controller interlaces 
two ha rd and two flop py 
drives 

HDKIT-S0 Kit With 89Mb ST-3096A drive.„.$299.95 

HDKIT-13D Kit with 131 Mb ST-3144A drive..$229.95 

HDKIT-Z10 Kit with 214Mb 5T-3243A drive.. $269.95 


BUY WITH CONFIDENCE FROM JDR! 

30-DA Y MONEY BACK GUARANTEE 
—l 1 YEAR WARRANTY 
US TOLL -FREE TECH SUPPORT 


WMmsMmM 


Dynamic RAM 



PART # 

SIZE 

SPEED 

TYPE 

PRICE 

41256 80 

256K x 1 

aons 

DtP 

$2.39 

1MB-S0 

1M X1 

80ns 

DIP 

$4.99 

41256 A9 B 80 

256K x 3 

B0 ns 

SIMM 

$14.95 

41256A98 60 

256K x 9 

60ns 

SIMM 

$16.95 

421BGQA9B-8Q 

1M x 9 

80ns 

SIMM 

$49.95 

42T9Q9A9B-6D 

1M x 9 

60ns 

SIMM 

$59 95 

424009A9B-80 

4MX9 

80ns 

SIMM 

$159.95 

424909899 50 

4Mx9 

60ns 

SIMM 

$179.85 


DU£ TO CUHRENT MARKET CONDITIONS, 
CALL FOB CUHFIENT QflAM PRICES 


Math Co-Processors 

PART # SPEED PRICE 

8087-2 8MHz 129.95 

8987 5MHz 89.95 

80287-XL 12MHz 74.95 


intel 


PART# SPEED PRICE 

80387-SXP <25MHz 74.95 
80387-DXP <33MHz 79.95 
80487-SX <25MHz 369.95 


STORAGE DEVICES 


5-1/4" & 3-1/2” teac 

Combination Drive 

* 5-1/4' halt-height beige drive 

* Supports 1.44Mb, 1.2Mb, 

720Kb & 360Kb diskettes 

FD-505 „..... 

FDD-2.BBA 2 86Mb 3-1/2*. Beige 

FD0-1.44A 1.44Mb, 3-1/2", Beige. $59.95 

FDD-1 44X 1 44Mb, 3-1/2", Black __ $59.95 

FDD-1.Z 1.2Mb, 5-1/4*, Beige._........$59.95 

FDD-360 360Kb, 5-1/4", Black . .. $59.95 

Prefnmatted Built Diskattes in QuatHitios Df 25D 

MD 2D-BULK 5-W 360Kb DS/DD disks w/labels & labs $ 25 ea 
MD ?H BU LK 5-14' 1.2Mb □ S/HD d i she w/iabel s 6 tabs . $. 45 ea 
3.50-BULK 3720Kb DS/DD disks w/labels & labs . $.39 ea 
3.5HD BU LK 3-t2* 5.44Mb DS/H D disks w/labels $ labs $ 59 ea 

250Mb Tape Drive $169* 

* 286/386/486 PC compatible 

* Q10-40 read and QIC-80 
read/write compatible 

* Up to 3.5Mb/mlnule transfer rate 

* 5-1/4’ internal half-height drive 

* Includes DOS backup software and manual 

92501.........$169.95 


OverDrive Processors 

0DP4&6-SX20 For 20MHr 486SX OverDrive socket $299.95 I 
DDP465-SX25 For 25MHz 486SX OverDrivB socket $359.95 I 
ODP486R-DX25 Replace 25MHz 486DX w/5QMHz DX2 $359,95 I 
ODP486H DX33 Replace 33MHz 486DX w/66MHz DX2 .$529.09 I 
0DP486-DX33 66MHz 486DX2 for OverDrive socket.. $529.00 I 


MODEMS & FAX 


14,400 Baud 
Internal Fax/Modem \ 

* 14.400./12,00/9600/4800/2400 [ 

baud modem & fax 

* Full Hayes command set 
compatibility 

* QuickLInk II comm unicafions software 

MCT-144IF+ 14,400 baud Internal fax/modem.$149,95 I 

MCT-241 2400 baud internal modem with s/w $49.95 I 

FAXM-SWiTCH Connect fax/modem/phone on 1 line $89.95 I 
FAX-SWITCH Above withoul modem conned Ion . $59.95 I 




MOTHERBOARDS 


VESA Local Bus 
486DX Motherboard $599 

“ 33MHz Intel BC486DX or 
66MHz Intel 60486DX2 CPU 

* Uses 256K x 9,1M & 4M x 9 
60ns SIMMs (0K installed) 

* ZIF CPU socket for upgrades 

* Eight 16-bit expansion slots 

* MS-DOS, Windows 3.1, DESQview 386, Novell NetWare | 
and OS/2 compatible 

MCT-M4SBVL 33 33MHz 486DX VESA local bus ... $599 90 
MCT-M486VL-66 66MHz 486DX VESA local bus $899.90 
MCT-M486EV-66 66MHz DX2 w/VESA & EISA bus $999.90 

M CT-M386SX-33 33MHz 386SX .... $129.95 

MCT-C38G-33 33MHz cache 386 .$249.95 

MCT-C386-40 40MHz cache 386 ... $299.95 

MET-N1486SX-33 33MKz cache 486SX....$449 95 

MCT-M4S6-33 33MHz cache 486DX .. $549.00 

MCT-M4B6-5G 50MHz cache 486DX.. $799.00 

MGT-M4B6 B6 66MHz cache 486DX2. $849.90 

LITHIUM-6V 6 volt llibium battery.. $10,95 



FREE 

JDR CATALOGS! 

PC EDITION AND 
COMPONENTS EDITION 
AVAILABLE NOW! 

800-538-5000 


800 - 538-5000 


Toll-Free Fax Ordering 
800-538-5005 


Local 408-559-1200 
BBS 408-559-0253 


TERMS: Furshhiding 4 handling include 55,GQ tor gruund 4 $7-50 lor air. Orders uw 1 lh- ^nd lurrign maT require addiliqira! shipping charges—Eortacl hdr Sales Heirt. lor the 
amopnl. Cft resident's must me In if e applicable sales lax. Prices subjecl la charge without notice. We are net responsible for typographical errors. We reserve Ihe right to limit quantities 
and in snbstilule ttianuTacluiN. All merelPiAdise suhiect in prior sales, fk full capv uf our terms Is available up uu request Itanis picturud mar aniv tm represmttallve. JDR, Uio JDR lugu, 

JDR Microdevtces. and the MCT logo are registered trademarks of JDR Micradevices, ire. Modular Circuit Technology is a trademark of JDR Microdevlces, Ire. Copyright 1993 JDR MICRODEVICES. 


DECEMBER 1993 BYTE 
















































































Add-In Boards • Communications/Networking 

We Stock the Largest Selection of 
PCMCIA Cards and Drives 


PCMCIA Cards 

* Flash * OTP ■ LAN/Bthemet 

- SRAM * I/O - FAX/Modem 

* DRAM • EXCA * Disc Drives 


We resell the SCM Flash Filing System 


PCMCIA Card Reader/Wdters for PCs 
« Internal » External « Type 1, U, IU 
Computer Modules, Inc. 

235QA Walsh Ave. 
Sams Clara, CA 95051 
Fax:{40B)49€-1&86 

For the best in pricing call Tel. (4081 496-1881 

Cirde 233 on Inquiry Cord- 


Over the 
last year 
we've be¬ 
come a 
leading 
source for 
corporate 
America's 
needs for 
PCMCIA 
cards and 
drives. 


SOUD STATE 

Disk Emulators and PCMCIA Products 


16MB to 256MB. 

•PCMCIA Memory Cards and 
Controller ICs also available. 
•General Features: Aatoboot 
capability, all models. Support 
for all popular OSs. 
•Applications: Embedded 
Systems, Diskless PCs, High 
Performance PCs and Net- 
works, CAD/CAM. Medical. 
POS. Industrial Control, etc, 

.CURTIS, INC. 

Industry Under in Disk 6 1 2/631-9512 416 W. County Rd. 0 
Emu Union Products FAX 612/631 -0508 St, Paul, MN 55112 


• EPROM, Rash, battery-backed 
SRAM and DRAM technologies. 

•ISA Bus board models with 
capacities from 1S0KB to 14 MB 

* PCMCIA Carddrives and ISA 
Bus Host Adapter Boards-100% 
PCMCIA 2,0 compliant 

- Flash Disk drive models with 
capacities from 2,5MB to 40MB, 
□RAM High Performance Disk 
models with capacities from 


Circle 234 on Inquiry Card. 


Light-Speed Serial Communications 


PCSS-8FX Intelligent Serial Coprocessor 



ORDER 

TOLL-FREE 

800-282-4835 


* Better than 
lMbylt/secoitd 
Iransfer rate. 

• No load on Host 
Processor! 

• I/O Mapped - No 
host memory used. 

* NEW - Supports DMA transfer. 

Faster than Dual Ported Memory! 

• Looks like IBM Uart with Huge QUEUE! 

* 8 ports per card. RS-232, 422.485* 

GTEK, ISC. ■ DEVELOPMENT HARDWARES SOFTW ARE * P.O.Boi 2310 

Buy Si. Louis. MS 39521-2310 I SA - Mississippi & Technical Support 601-4*7-804* 

Fu: 601-467-0935 * OEM A Dealer Inquiries Welcomed' 



Circle 237 on Inquiry Card (RESELLERS: 238). 



^oice Response for Windows 


_— i, . 

PIKA TECHNOLOGIES INC 

155 Terence Matthews Cf«. Kanala, Ontario K2M 2A5. Canada 

Tel: 1-613-59M555 Fax; 1-413-591-1458 


Communications/Networking • Computer Systems 


LET YOUR COMPUTER DO THE TALKING! 


Integrated 

Voice/Fax Mail 

integrates majur voice/fax applR-atlo os plus 
program control Lnlo One full-featured high 
performance software, PC-AT/386/4S6 based. 
Menu driven, Easy to use* Full support for 
Khetorex* New Voice, Dialogic, Blcom, pika, 

TTI and Intel voice and fax hardware. Supports 
up to 32 voice lines and up to 8 fax lines. 
Hardware + Software KUs £ C tf\ 

2 voice lines kit starts at yU jl/ 
Fax-oa-Demard Lines- 818-3684566 or 818-3^8-8848 

SigmaTech Software 

Tel: (818) 368-6132 Fax; (818) 368-7859 

10601 Bismarck Ave., Northridge, CA 91326 USA 
fResdlers/Deakni/OEMs/Private labels arc welcome) 


Automated Attendant 
0 Unlimited Audiotex 

■ Voice Mail 

■ Talking Yellow pages 
Telemarketing 

H Fax Mail 
1 Fax-on-Demand 

■ Fax Broadcasting 

■ Date/Party 1 lines 

■ Inti Call Back 



Circle 262 on Inquiry Card (RESELLERS: 263)* 


W^MOUTH? 


Let our 


Voice Mail 
Call Processing 
Fax-on-Demand 

ur talking. Complete voice 
syVteim start under 5300. 

1 - 800 - 685-4884 

Demo (510) 522 3800 * FAX (5IO) 522 5556 

TALKING TECHNOLOGY, LNC. 



r 


Circle 252 on Inquiry Cord. 


AT Systems in ROM 


DOS In ROM 
PC Compatible 
Stand Alone 



Boards $139 up 

Develop applications on a PC. Burn your 
program and DOS in ROM. Our boards run 
PC software and drive standard PC cards. 

KS-6 AT equivalent card with NEC V53 CPU 512K (ql £249) 

Options: 4M RAM, 2M ROM, 512K battery backed SRAM, 
clock, 5 serial. 2 parallel ports, AT bus. Norton SI = 22. 

KS-2 XT equivalent card with NEC V40 CPU 256K (ql $139) 

Options: 1M RAM, 512K ROM, 256K battery backed SRAM f 
clock, 3 serial, 2 parallel. LCD and keypad capability. 


KILA 


303-444-7737 Fax 303-786-9983 

Boulder Colorado 80304-2842 U.S.A. 


Circle 241 an Inquiry Card. 











































Computer Systems • Data Acquisition 


Data Acquisition • Disk & Optical Drives 



Circle 265 on Inquiry Cord. 


Rackmount Solutions 


RACKMOUNT COMPONENTS - QTY ZS PRICING 


RacJcmount Chassis 1 tfjt/'xl T $181 

Raflcmount VGA Monitors $531 

Rackmount Monitor Shelf $113 

Rackmount Keyboard Shell £33 


RACKMCHJNT PLATFORMS - Qty 1 Pricing 
RM5486-33EISA $ T 799 R M 530£-4G % 814 

RMS436-33 11443 HMS3865X-25 $093 

System Platforms include T Rackmount Chassis, 

200W Power Supply, Motherboard, 1.0MB Memory, 
IDE, FOC. 2‘Ser, Par, 1.2MB or 1.44MB Floppy Disk 
Drive, 1 Vear Warranty 

RACKMOUNT CHASSIS - 15 Models up to 2D Board Slots 
SLOT CPU BOARDS - 486. 386. 386SX 
RACKMOUNT MONITORS - SuperVGA and Momcfirome 
RACKMOUNT CABINET - Modular from 21' to 96‘ high 


\mUMT 


TECHNOt OCT BMC. 


2468 Armstrong Street, Livermore CA 94550 
(51Q) 447-2030 FAX: (510) 447-4559 



Circle 260 on Inquiry Cord. 



DaqBook/100 ,M 


Data Acquisition 

for Notebook PCs 


High-speed. PC parallel-port connection 
2-ch 0 A & 16-ch. 100-kHz A D 
32 digital I/O 

16 high-speed digital inputs 
5 counter timer channels 
AC or battery operable 
MS Windows graphical software 


iOtoch. 


lOltck Inc. ■ 25971 Cannon Rd Cleveland. OH 41M6 

(216)419-4091 * Fax (216)419-4091 


Circle 239 on Inquiry Cord. 



The Intelligent Solution For Data Acquisition 


DAP 32O0e™ Data Acquisition Processor™ 


Analog I/O to 330K sample per second 
Digits] I/O to 2M samples per second 
Up to 512 anidog inputs on one DAP 
Up to 126 digital Inputs/outputs 
12-bit or 16-bit resolution ADCs 
FFT and FIR-fittering with on-board DSP 
CPU: 1136 ur i486 


Send for FREE catalog and demo diskette. 
Or call us at (206) 453-2345. 


Digital Signal Processing up to 16 MIPS 
10-24 MHz CPU with up to 4M DRAM 
3632 MHz DSP with up to 96K SRAM 
DAPL™ Operating System 
■ 100+ stamiud dMumib MlCROSTAK 
* Custom conmtJHH in C 


Laboratories/ 

2365 li&th Avenue HE 
Bdkvue, WA 980Q4 
FAX (206) 453-3199 



• VOLTMETER 


• TRANSIENT RECORDER 


TiePie 


HANDYSCOPE 12 bits 

COMPUTER-CONTROLLED 
MEASURING INSTRUMENT 


• STO RAGE .OSCIILOSCO P l 
m Spectrum analyzer 
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Tel 


CALL for FREE demo diskette and 
information NOW: 

COMPLETE SYSTEM $499! 

TIEPIE engineering 

1 (31) 5106 9238 Fax: (31) 5106 9704 

Battenserreed 2, 9023 AR Jorwerd 
The NETHERLANDS 


CD = m S 


0.0 




X o 


Circle 261 on Inquiry Card. 





Mu Itifunction CD player 

• Full-featured front panel 
play your favorite music 
CDs. 

• Portable CD-ROM drive 
which connects to parallel 
port of your Notebook 
computer, (optional) 

• Desktop CD-ROM player thru 
standard 8-bH interface beard * 


ROM 

drive for ISM PC or 100% 
cwnpaitfe computer 


Canada - Supercom 
Germany - CD £000 
Hong Kong - CD Solutions 
Japan - KCC 
Korea - Harsper Trading 
Taiwan - Fixoart. BASE microsys 
UK - Naga, SamSung 
USA - Microrich, Supercom 

Feb/93 


BYTE 



CD Research Company Ltd. 

725 Denison St. East 
Markham, Qnt. Canada L3H IBS 
Tel (905)513-6800 
Fax (905)513-6802 


Circle 268 on Inquiry Card. 
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HARDWARE SHOWCASE 



REMOVABLE 
CARTRIDGE DRIVE 
SOLUTIONS 


INTERNAL SUBSYSTEMS 


44MB . $325 

88MB . $425 

105MB . $575 

EXTERNAL SUBSYSTEMS 

44MB . $395 

88MB . $495 

105MB . $675 - 

ACCESSORIES 

SQ-3105A (105MB IDE Drive) ...$350 — 

SQ-400 (44MB Cartridge) . $55 _ _ 

SQ-800 (88MB Cartridge) . $85 

SQ-310 (105MB Cartridge) . $60 


16-Bit SCSI, IDE & Floppy Cntl ..$150 

CONTROL CONCEPTS, INC. 

(800) 922-9259 • Ext. 6444 
FAX (703) 876-6416 

VISA MO AMEX DISCOVER 


Circle 26 7 on Inquiry Card. 




DISC DRIVE REPAIR • NOTEBOOK REPAIR 
DATA RECOVERY • BUY & SELL HARD 
DRIVES & NOTEBOOKS 


NOTEBOOKS • NOTEBOOKS • NOTEBOOKS 


Sanyo 386SXII 

. 386SX 20MH 
»2mb IWM 

• 60ntb htadl Owe 

• 2 Seed. 1 ftrdtel, RS0 ftjris 


$849 


SAGER NP942 MONO 

dmb KWL I20mbrtid Drtvo 


- ID'MGreySctte 
p Carrying Gose 


PS/2 HARD DRIVE KITS 


rrnmN.u /kxibrkal kits for kornas m-ss I 
Ni nid r HMiitt ft 

120mb/19ml .5335.S 430 ft 


51 Omb/15mi .865 

1 POOb/lDfiH . 1245 

INTERNAL KITS POR MGPELA 
2S. 23-286, 30. 30-286 


400 ■ 
-,hC I 


SDmp^bms .. .... . 

30mbM0ms. 

4D*M54!8h'iS.. 


■ 5165 

.17S 

.395j 

0QmtVl9m&. 


.229 


iTrT T >i:jK:/4 

I Seagate STS144A 1 J0mb/1 irr.t IDE 
Conner CPSO170 1 Hhmb/Drra SCSI 

I bfloxtt* MX724SA 245mb/16flftt IDE 
| Quantum Q240S 245mb/IAm& SCSI 
1 MartQf MK7345A W0fiTb/15m« USE 
I MdKfOf MK734&S 34amb/Ums SCSJ 
| Conner CP30544 54 5mb/l Dnru 

| Conner CP9Q540 545mb/iDm» SCSI 
1.2gbJH.5ms SCSI 


I20frtti/19mr....2391 

23 JmO/l tn-ii.?9s( 

A ,1'Iupk] fife tirljLt: Drtwe. CkT(M*r. 
rrri r.Y-jjfc-^ nil 


I Maxtor XT 12 405 

HARD DfUYE CARD’S 

I 4£knb,£8ir!5 . 

| $tlmfc>/74ms 

| 120rrtb/19m* . 

| 210mti/15ms ... 

MAN'/ BKANDS AND htARD TO FIND DRIVES IN STOCK 


IDE 

$189 

SCSI 

SOS 

IDE 

249 

SCSI 

289 

IPC' 

310 

sea 

360 

IDE 

WS 

■SCSI 

440 

sea 

120-5 


..$160 


>60 


....205 




DISC DRIVE REPAIR PRICES # « + 


ISO DAY WARRANTY ON ALL HD REPAIRS 
MfM, RLL, SCSI, IDE & ESDI INTERFACES 


2Q-39mb...,....$32 161 -299mb..$135 

■40-59mb ...46 300 399mb .... 175 


60-99nab .....80 400 +.....275 

100-16Qmb.„,....,...90 TEST & EVALUATON .....10 


DATA RECOVERY 


$75 Evaluation Charge. Additional 
Charges for Successful Recovery. 
Call For Pricing 


H 


SYSTEM / NOTEBOOK 
REPAIR 


...Bom $55 
...From $75 


VSA Monitor RepcP 


visa, mastercard; amex, discover, fqs welcomed 


ib lTECHNOLGIES, INC. 

Sr TECH SUPPORT 800 - 688-0908 


51D5 Maureen Lane 
Moorpark, CA 93021 


FAX; (S(la) 529-2712 
PHONE: [80S] 529 0908 


Circle 240 on Inquiry Card. 


RVTir nrrpwnmj igqi 


Disk & Optical Drives • Diskettes/Duplicators 



Compaiifofe with DOS3,3, 4.01, 5.0 . 05(2ZQantiNovell, includes'iDt of SGSi-2mtcroctennel cantrDifer, iiant tf/ve. 
mounting kit, nbbcn fi power cable, manual, ano 1 hardware 

IG&mb. 15ms, Internal Seagate IDE Drive Kit... 53S3 

130rrb, I5m$ r Internal Maxtor IDE / SCSI Drive Kit . $414/$439 

213mb, 15m*, Internal Maxtor IDE / SCSI Drive Kit. $453/$513 

340mb. I3ma, Internal Maxtor IDE / SCSI Drive Kit.. 

540mb, a, 5ms, Internal Maxlor IDE / SCSI Drive Kit. 

1-ggb. 12ms, Intern el Toshiba SCSI Drive Kit. 


$1,147/51,157 


PS /2 Model 25 , 30 , 30 ^ 861 *"^ 

SlmbMamliMOemti Hasd DrJin K.r $99f$\f}9/$2H ^TO&caM. tee &?sg* hr or 

1 25m tjf20annb Ha*d Drive KM 3284/$ 323 VurefiT2£8 i 386 


licueral fcclii1ics f ^ - ,0 %^ 

—mm 

Dpiui S'un in Sijm 
EST, IIjMfeFii 


Jfl HHiyn«ir A* 
Ronkankoma 

WT U779 


VW w T& fmj $fcl *473 

Call for your FREE Catalog today' Fu: |5i&| 9B1-503& 
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PARALLEL-TO-SCSI CONNECTIONS! 


This product. ., is dotted near perfect " -jerry Poumette, Byte Magazine S/93 
"Thisyear, the company outdid itself ., The MirtiSCSI Plus Is emu more elegant f ban its 
predecessor and almost i trice usfast. " -jltn Seymour, PC Magazine 12/92 



Add up to 7 SCSI devices to your parallel 
port and slill use your printer! 

Up id twice as fast as our original MiniSCSI™ parallcl-to-SCSI adapter, 
the MiniSCSI Plus adapter lets you run a CD-ROM, tape backup, 
SyQuest^, Bernoulli - or other SCSI device from almost any parallel port. 
For most notebook users, it's the only way lo use SCSI devices. An 
integrated cable makes it a snap to share SCSI devices with desktops. 


KEY FEATURES: 


1 100% Printer Passthrough a Weighs Just 12 Ounces 
a Fully Compatible With Bidirectional and Unidirectional Parallel Ports 
a Powered By SCSI Bus a Only $219 


See your dealer or call: 

Truiilnr Systems Limited 

vi 15 RiiniM Place * FrerooiU, tlA 9453S-3 1 s I 

K\X; ($ 111) 77WJIO 

AdupEts; Interactive Felv; (408) 95^-TI^O 


1 - 800 -TRANTOR 

Trantor 


►An Adapiec comoanv 


7nr«frir \ilmv, f.rwwW MfhjjfCH ww/ [nm<nr */v tmtlnnurirf y }iwumSi ifowv I mtinl 
bV uflfliv-Jr'mAwUiirtii iturf nil! 7i|- rt^fmi'SUr rmifaTt 
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Victory_Printing Disk Factory 

HOB-727-DISK (3475) 



Vteuvy \YW 
Enterprises / 

:in Vl‘^ 1 Arhkiwm f ir Siuk: H l lk< 
AiLVIiu. I n THjy. 

1512V *|5f 11 Will I-.IA 1512j 45b i wi >' 1 


* AulniiiLLlkally \vwU. ftimmts.. cupu-s. 
verifies mid PRINTS THE I AID 1 on 

A 5.25 ilkUtlcst 

* UfMgfivd |iH rise YV i 1 Jl LL IK tWdl k (11 
any iippliuiiiK im fur ilislrilulling diilu. 

* iVrfiici Int s^rTuli/ina unith^rA'bk 1 
i-d l:liI ifyiny specific di-skuML's, 
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Laptops & Notebooks 



INTRODUCING AMREL'S 
486 COLOR WORKSTATION 


Active-Matrix Color LCD 

— Sal 


l-ROO-AR A MR FI AMREL TECHNOLOGY INC. 

f uuv vQ ninnci neoiGoidrmgRood.A^acto.cA^iaas 

Tel:(818) 303-6688 * Fax:(818) 803 8538 


Optional PCMCIA 2.0 Slats, Internal 
14,4K Dalf^ajc MiKjfcm. ant* 
Lio fck l njj b i miu i raa i wa r ii ti niimTtetT J 
expandability to the SLT4B&DX note¬ 
book. The PCMCIA option adds two 
industry-standard Type It slots and 
lets you plug-in expansion cards— 
Data/Fax Modem, Flash memory, 
LAN adapter, or even wireless com¬ 
munication The Docking Stations 
features four 18-bit JSA expansion 
slots, two 5.25* drive bays, built-in 
Ethernet adapter, and an electronic 
security system to protect both your 
notebook and your data. 


Unique tri-speed motherboard design 
supports CPUs from 486DX/33 to 
486 DX2/66 and beyond so you will 
never outgrow your SLT notebook. 
RAM is upgradable from 4MB to 
S2MB to satiety the most memory¬ 
demanding applications and a 
removable hard drive allows for easy 
Storage expansion. 


Circle 258 on Inquiry Cord* 


Keyboards • Memory/Chips/Upgrades • Modems/Multiplexors 

Money Back Guarantee & 1 Yr. Warranty 



Popular 
Space-Saver 
Keyboard 
$98.00 

Saves 60% desk space. Foot¬ 
print 273 x 15.2 cm. 100 full- 
travel tactilly responsive keys. Standard left-right spacing for easy touch 
typing, IBM XT/AT PS 2 compatible. Many language versions available. 

Call Toll Free To Order: 1-800-DA1AUIX 


- VISA, MC AmX - 


155 Aviation Dr.•Winchester, VA 22602 
Tel 1 -703-662-1500• FAX 1-703-662-1682 
Auto-FAXed Specs FAX 1-703-662-1675 


Circle 236 on Inquiry Cord. 


DIP to SIMM - un Oihrr RAM Cftnv«rwot» 



Convert obsolete RAM into useful RAM 

NEW BOARD retrofits surplus memory into a SIMM module format 


DIP to SIMM SIP to SIMM 

Board Only (You Solder) $ 8.50 Send Your SIP Modules 

Send your Chips (Wc Solder) S 13,50 & We Retrofit to SIMM S13.50 

y VI.J I (CJl f IllfVl 6605 SW Muuidum - Portland, OR 9720! 

24 Hr Fax buk (5031452-0208 Hi: <503 >452-8577 Fax: (503)452^495 


Circle 274 on Inquiry Cord. 


Most Cost-effective Pen Based 
Personal Information Processor 
Meets Your Specific Needs. 

B tnfoman 

• Model J: 

For project 
design 

• Model GFX: 
Universal Fax 
computer 

•Very easy-to-use 4QL for different infor¬ 
mation processing 

• Development System on VGA PC for 
downloading the applications 
* DOS file system compatible 
■ dbf, wkl, pcx, bmp. txt, etc. 
compatible 

RS232, Modem, Fax, Infrared, Radio fre¬ 
quency links available 
Very reasonable 


Programmability j 

Data Compatibility j 

Communication j 
Cost I 


DIALOGUE TECHNOLOGY CORP, 

2nd Ft, 38. Ching Shing ReL, Wen Shan District. 117, 

Taipei. Taiwan, R.Q.C. - 

TEL 886-2-9327680 — ~ ^ 

DIALOGUE 

FAX: 886-2-9317814 technology 


Circle 273 on Inquiry Cord. 


Our New Contribution , 



V.32turbo 19200bps 
Available 


Main products: 

14400bps +V. 4 2bi5+FAX(G3) 

9600b ps+V.42bis 

9G00bps+MNP5 

2400bps+V.42biS4 FAX (G3) 

2400bps+MNP5 

Stand alone 

Internal card 

Rack mounted 


Branch office: U,S.A. 
TEL: B1B-2B11B26 
FAX: Bte-2879025 



Circle 272 on Inquiry Card. 
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HARDWARE SHOWCASE 





































HARDWARE SHOWCASE 


Monitors & Terminals • Programmable Hardware 


Programmable Hardware • Tape Drives 


s 


STAND-ALONE LCD MONITORS 
STN Color or Monochrome 


New 

Dual' 


Sea*- 



CQC I DATALUX introduces its n-ew high qua]ily, high brightness cotor 
^ A *5 I LCD monitor in ihe same case as ihe popular Monochrome version, 

* 640 X 480,1% Colors, VGA compatible, 2 CCFT backlights 

* Driven by ISA Bus Controller Card, no external power supply, optional CRT output 

* Adjustable desk stand, folds for wall mounting or portability, USKg weight 

* 197 X 147mm display (9,4 inch drag), non-reflective glass face 

* Contrast ratio of 15:1,200ms Rise and 150ms Fall time 

^ WQ P I Monochrome version 640 X 480,64 gray shades. 

^ f y I Wide viewing angle. 

AlmAiiikMe 

* Mobile/lnduslriat mode! scaled against spills and splashes in rugged drawn aluminum 
housing with optional swivel mount 

* Touch Screen Version. Capacitive technology. Provides high resolution, fast response, all 
glass scratch proof optically clear sensor. Complete with built-in controller and software, 

To Order Cali Toll-Free: 1-800-DATALUX 

—^ m m Tel: 1-703-6624500 

SMS .S FAX: 1-7(0-6621682 

AutoFAXcd Specs: 

1-700-662-1675 


155 Aviation Drive • Winchester, VA 22602 


Circle 235 on Inquiry Card* 



Special lnlrodudorj Price 

32- pin version: $895 
48-pin version: $1495 


> Programs PLDs, PROMs, and 
EPROMs and micro con (rollers 
up to 48 pins 

* Algorithm updates available 
via electronic bulletin board 


To order* call: 

1-800-3-DataIO, 

Ext. 911 

(1-800-332-8246) 

Also distributed by: 

Promark Technology West 

(1-800-227-3345) 

JDR Microdevices 

(1-800-538-5000) 


DMA I/O 


Circle 259 on Inquiry Cord* 


UNIVERSAL PROGRAMMERS & EMULATORS 

FLEX-700 $995 (connects via printer port) 

TIHMOO $745 TUP-300 $575 

■ Program FLD (PAL, GAL, EPLD, PEEL r MAPL, MAX, MACH,..), E(E)FROM, 

(up to 16Mbit), BPROMh SERIF!. FROM, HASH, MFU (87XX, 68XXX, 68HCXXX, 
PIC16/ 17XX, TMS320XXX, ZS, PSD3XX, 

Hitachi, NEC..,). Support over 3,000 ICs. 

■ 40 pin DIP socket standard. Flexible 
support for PLCC, (T)SOJ\ SOIC, QFP, 

PGA, SIMM/SIP .. with up to 256 pins. 

■ Tests TTL74 CMOS 40/45, DRAM and 
SRAM. 

■ Optional EPROM EMULATION capability. 

■ Free software updates via BBS or mail. 

AU products are backed with a 1 year warranty and 
a 30 day money back guarantee. 



Tribal Microsystems inc. TEL (510) 623-8859 


44388S GAIMMER BLUD FBEM0NT, CAM53B FAX (510) 623-9925 


nv-TF nFrPM»i;-R tW 


Circle 253 on Inquiry Card. 




Little PLC ; 195! 

Program It In C 


Mew Little PLC™ measures only 4.33 x 2.85 
inches and costs SI 95! This miniature con¬ 
troller includes 8 optically isolated inputs 8 
relay driver outputs, two RS-485 serial ports, 
battery backed memory and time/date clock, 
programmable timers, and watchdog. Low 
cost expansion cards increase digital and ana¬ 
log I/O. With easy to use Dynamic C 1M $195 
development system, you can write programs 
in an hour or develop major applications with 
20.000 lines of C language. 



Z-World Engineering (916) 757-3737 

1724 Picasso Ave., Davis, CA 95616 ■ FAX: (916) 753-5141 
24 hr. Data Sheet Retrieval from YOUR fax: (916) 753-0618 


Circle 256 on Inquiry Card. 


9 Track/3480 Tape Subsystems 
1/4" DAT 8mm Optical 
Windows Software Now Available 

■ Tape Backup and Restore 

* Make Your Own CD Rom 
with our CD ROM Maker 

* Optical Storage From $995 

CALL 1-800-938-TAPE 

Get The Very Best For Less 





Laguna Data Systems 

7340 Smoke Ranch Road, Suite C, Las Vegas, NV 89128 
Teh (702) 254-2648 * Fax: (702) 254^091 □ 


Circle 242 on Inquiry Card* 


9-TRACK FOR PCs 

Mainframe To PC Dota Interchange 


m 

cn 

m 

1 

1 



Rock solid solutions, rock bottom prices. 

| Direct from the manufacturer. 1600/3200/6250 bpi. 

Hie most trusted name in 9-frotk, since 1900 
Powerful, ecsy-tEHise software tools included 

I ILL 619-571-5555 
FAX: 619-571-0932 

EUROPE: 

in mimm] 

FW£M4) 734-091897 


r «rthilp i ittg 
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Desktop 9-Track Tape Subsystem 
01 -selling 9-track system on desktop. 



Ouafstaf's low cost 1/2-inch 9-track Streaming 
tape systems bring full AM SI data Interchange to 
IBM AT. PS/2 or Macintosh, giving your micro the 
freedom to exchange data files wild nearly any 
mainframe or minicomputer in the world. 

Systems include DOS or Xenix compatible 
software, coupler card and cables. High reliability 
1600 or 6250 BP I capability may be used for disk 
backup as well as data interchange. 


Call us todayf For details and 
10 order; Fax (818) 882-4081 
* Phone (818) 882-5822 

9621 I ran dale Ave., Chatsworth CA 91311 


nURLSTFM 


©19S§ Quabtar Carp. 

AIF product and company names and trademarks are Hie exclusive property ol liter respective owners. 


Circle 246 on Inquiry Card. 






































Tape Drives • CAD/CAM • Communications/Networking 



PC/Mainframe/Mini Information exchange 

* Taps Transfer and Format Conversion 

* EBCDIC i—♦ ASCII Data Manipulation 

* AS/400, TK50, and W QIC Drives 

* UNIX Tar and DEC Save Sel Options 
- Reseller Inquiries Invited 

QuickLopy Tape Duplication 

READ/WRITE 9-TRACK 
3480 • 8MM • DAT on 
YOUR PC NOW! 

"Ud, ... (3t7) 842-2077 « 


/^ N SHAFFSTALL 
V:,> CORPORATION 

FAX: (31/) 842-H2S4 


1-800-248-3475 


QmwuiM Sy&tem Sfaee 1973 


Circle 270 on Inquiry Card (RESELLERS: 271). 



Wintek Corporation 

1801 Soulh Street 
Lafayette, IN 47904 

7 4 2 - 6 8 0 9 


HiWIRE II Schematic 
and PCB Software 

With support for ex¬ 
panded and extended 
memory, HiWIRE II can 
handle your most de¬ 
manding schematic and 
RGB designs, Ttie unique 
HiWIRE It editor allows 
you to display and edit 
schematics and RGBs 
simultaneously, using 
the same commands for 
each. HiWIRE II is $995. 
and is guaranteed. 

Call (800) 742-B8Q9 
or (317) 448-1903 


Circle 255 on Inquiry Card. 


Only One Peer-to-Peer LAN 
Gives You Four Connectivity Options 
At One Low Price — $99 Per Node! 

Only one peer-to-peer local area 
network offers you a solution that 
reflects the reality of business automa¬ 
tion: o mix of different cabling and 
connectivity options on one LAN, 
Modem Networking LANLink Professional gives you 
your choice of remote modem, or 
local ethemet, parallel and/or serial 
connections in any combination on 
the same network And you can 
connect PCs running DOS, Windows or 
PC-MOS 3 * operating systems seamlessly, 

| Ethemet Networking Atl this flexibility In one product from 
one company at one price: $99 per 
node Plus you get rich networking 
features like print spooling, NetBIOS 
compatibility and more. Call The 
Software Link today, 



Serial Networking 


Call (404) 512-0705 
Fax (404) 512-7005 

LANLINK 


OFfiH.OWl 


Dealer Inquiries Welcome 


Policies and specifications subject to change without notice. PC-MOS is a 
registered trademark and LANLink Is a trademark of The Software Link. 


Circle 250 on Inquiry Card- 


Data Acquisition * Engmering/Scienlific * Matftematical/Statistical 



Computer-Based Instrumentation 

Free 1994 catalog of hardware and software for computer- 
based instrumentation. Features instrumentation software 
for Windows, Windows NT, Macintosh, UNIX, and DOS, 
including LabVIEW, LabWindows, and the new 
LabWindows/CVL Describes IEEE 488,2 interfaces, ptug-in 
data acquisition boards, VXlbus controllers, and signal 
conditioning accessories. Customer education classes also 
detailed. Includes tutorials and glossary. 

National Instruments 

6504 Bridge Point Parkway, Austin, TX 78730 
(512) 794-0100 

(800) 433-3488 (U.S. and Canada) 

Fax (512) 794-8411 


Circle 243 on Inquiry Card. 

How Many Square Feet 
in Five Acres? 

Find the answer to this and over 8000 other unit conver¬ 
sions, in 200 categories with Windows*based CSE Conversions'". 

Handy conversioas on your screen in seconds using laptops, 
PC's, or even engineering work stations, 

ORDER NOW!!! $10.(XVOff Introductory Price 

until December 51, 1993 


$39.95 


plip $3.95 fiirfjvtfping ami tiamJliPE - Rf reiiiiJt-Ma add 7^ TftX 

CALL: 1-800-727-7445 

CONVERSIONS' 

1 (i. F cr, .*, i m ivmi.m f jinl 
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PCTfcX 

Typesetting Software 


r z x v ~ z dt _ f P 4 -*)L, 

J-~> x ~ tY 


e 




This complete typesetting system makes 
your books, manuals, articles, & math formulas 
look their best! 

For a FREE CATALOG & DEMO DISK, call 415/388-8853 

Personal fnc, 12 Madrana Street Mill Valley, CA 94941 Fax: 415/380-5865 


Circle 245 an Inquiry Card. 


HARDWARE/SOFTWARE SHOWCASE 


















































SOFTWARE SHOWCASE 


Programming Languages/Tools • Ulililies • Windows 


Windows 



Programmers/Developers-Caught in a Brain . 

Ride out the storm with Voice Ranger and Commando 

Voice Ranger Hardware arras you with: _ 

* Variable compressions rales t Multiple sampling rates^^Ml 

* 2 port/card expandable IQ te pnrts/syslem 

Commando Toolkit lets you buttd: ^ 

t Voice Messaging * Telemarketing J 

i Fax Mail t Aid latex ^ f rlJl1 

' da I I/Order Processing Wra Ran# Hardw 

* Call Distribution r _ t „„ 


r Pius full 

lech support 
la shelter you 
from routine hail! 


* Fax-on-Demand 


p/^ Voice Ranger Hardware,,.,$599 

Commando Toolkit.$169 

» Special price lor first-time buyers! 

T Compete Package. $525 

Save ever 30% on Voice Hanger and Commando 

Call 80Q-955-4SS4 for sales and information 

FAX 510-522-55SQ t For a demonstration Call SI 0-522-3300 
TALKING TECHNOLOGY, INC. 


Circle 251 on Inquiry Card. 



LOST FOR THE WRITE WORD? 
Get it right with COLLINS ON-LINE 


French, German, Spanish & Italian 
bilingual dictionaries for your PC* 


FEATURES INCLUDE: 

□ DOS & Windows - twu ocyv versions in 
one box allows use wilh more word 
processors. 

□ JB.tHH) refiTiMitrs - over 71),[)00 irandnlitiiTK. 

□ Look-up - enables you to find words 

in the dictionary, choose the appropriate 
translations and paste them into ytxtt 
document quickly and easily, 

□ Annotate - allows ymi tn create your own 
specialized glossaries for use wilh Cut I ins' 
world renowned bilingual dictionaries. 

□ Screen-read reads words in your 
document automatically for quick and 
accurate translation (DOS version only) 

PRICE £59 I Additional dictiemuriro £29) 


El ii rp e rCollinsPu bits ft ers 

14 Sleep La tic. Flndon, Wuflhiit||., Went SuMiti 
BN 14 OUT I oiled King Jam 

Tel +44 (bj$Q3 1573 555 - Fat +4-1 (0)903 H73 633 


Circle 264 on Enquiry Cord. 


The help authoring solution for Windows 

WV Si-Help 




I Changing the Attributes of Test 


Oiti WYSIWYG editor shows vtui wtrju ibc Imal help will Ini llfce i*h you are L-reuliflg it Tu linli your 
help Hipies in a Lutiu^i yntr justtlivic with the tmwie-Mi lht hutiww iikwi, tn iMpi* >uu wiKh (tt 
cxplltirr 'WVSI-Holp is campatibk- widi any priipmrtiminjt ltm2Uii.Ee (Visual Basie. C huCiL 
Kpi e-.uWif on,• Ontuhnscs, Wool l J fH.s r ^smnK sic.* *rr even no projpsinmhg iBrisaagt at .41 Sn >-w cap 
pul help ini any uppllL'iiljon without louchin^ Lta pw^rariniin.y. ujurceS. 

This lirmiuel is tun* b nit Juhle Ihraugh IBM** rttrnlly nnnnunccd IK.1 & BUY tnimulugi. 

Tliih UKKirHi s'Lrti wn JrtWHlUflNJ il Lht‘i is?ry minute! ' (hi Cwifw^rv*,ff \i*.A I'ik W Y?UH I. FX F m the 
W'1NS1>K iLMiim; 1-oMta DDTEC BBS dial (3(0) W(M£M6, -£t mttdcm U» parity noise S tUtit I vji>p 

l-.ll-.; 1| v<Hi <!<Ml'I Si.uv ... VWl .1 Hut! fill Mu :IW H■.* 11 %, nil ll„ I RTf & BUY p.iLL, l !r .-i. * 

dWkh Then ywi Cult iry WYSTUrlp lur 3D (fays and liner decide lis tiuy II. 

atlTTC LSiHi-iK‘k|V4H |'t> Uos4b15fii Anrmu.Cft HrWfr-tfM 


I hc only \VySfaVY* 1 * help editor till the nmrLcI tml.n. 
Hu old3 rullipk’1 C JUtckngC prirtfjfi&uUfloi. midi hi yirillrfplain 
I lit o»dV Help imi kncr wldrli ^oppurrs rmitrct-MWfthlv 
I he only one whicjfi mif Hires M) pHigflarmiimg ^Iiill>. 


t-i/nr i? ncnitjfncij l fiti t 
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New for Windows 3.1! 


It’s Voice Mail. 

It’s Fax-on-demand. 
It’s an Applications 
Generator. 

It’s $495 for board 
and software. 

It's PhoneOffice. 


I'liuneOnkv upplHiitJim Vilntlu'A Running in 

VYfadjnw? 3.1, Configure For Autu-Aitendiint, 
Mtwsige ('I'fthm, FsvwHltfmM Mhwgr 
1-4 irtv p rdlng; I'aiitng.Sdtcd uling, l.iv-sconutr, 
MjicL'Tas Aillit-delecllfin, iiirrS jntiL'Ii rtnifi 1 . 
pi " IMfMniaqar. 

| ysUiu^ \-iiw |* r iuhtbnijl r«h [[vSiElb [ 1 rl| 

I i staiia*) 
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DENS 


Cali our demo line* J09-862-1804 
to get mure information bv fax-on-demand. 

Tel: (309)862-1704 Fax:*(309)862-1804 


309 W. Beaufort. Suite 8. Normal, II. 61761 


Dutm. call us about our specially discounted promotional units. 


Circle 280 on Inquiry Card (RESELLERS: 281). 


lou love videogrjphy. Ii's your life. So why get involved with is video 
editing system fat seems attractive now. bin cun 1 ! dcconnmotkire your 
needs in the future? an ediiing sy.^em that *buws signs of age as soon as 
your erttry-levd video' devices have to l?e upgraded? 

The beauty of Aniilink OP for Windows editing system is tliat it's 
totally devoid to your career. Ainiliiik OP for Windows has lieen specifl- 
cally designed to stay with you all the way no matter where il all leads. 

'Thu tlay you're ready to improve your abilities in diameter generation, 
animation tcelinkjues or special dlects. AmiLink OP for Windows will 
be at your side, When you make Lite crucial decision to build your Uisi- 
ntss on larger, more soptetotM pttsjecte and build a reputation ot quali- 
ty at die same time, AmiLink CLP for Windows will sitjipon each and 
every one of your effort*. 

Not itx> kuptfeing when you consider tiutt AmiLink CIPs panel# are 
video people not computer people. AmiUnk UP for Windows is bom 
RGB. die same company delivering ^quality editing to pn>ediiurs and 
Vtdecj Toaster™ users ail across the country. 

Are you about to marry an 
editing system that can't keep 
up with your career? 

So shuttle over to your Amiiink dealer today. Or call RGB for mure 
infomiation ahjgt Amiliuk CIP tor Windows, llie video editing system 
tliat will never let you down. 

For more infomiation call 1-800-535-7876 nr wrke to: 

Aniilink Product Group 

-USiMrHdvmnivd SuHe IIH WvJltj Ueuvh, FI. 



AmiUnk uses the indusiiv 
StflfltlufiJ V-LAN universal 
conirol oerwaik 




RGB Computer & Video, Inc. 

Picture Perfect 


4i’m.tnL . d i'nji&IptjU [raemrufk qf ftGaCDfnpi#Ef & ViMrn. Ipc. 

Ail ulfwiiaijaisgiks ie M.pnfwtyol ntfr fhpkIm owkhe r HGa CuiitpuhH & Mn. Inc, 
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LOW-COST DIGITAL AUDIO DONGLES 


EASY TO INSTALL, NO JUMPERS 
EASY PfiOGSALUJING TOOLS 
EASY ON YGUR POCKET - LOW COST 
EASY ON POWEiR. NO BATTEfflES 
EASY TO OARflY WITH LAPTOPS 


EASY WINDOWS WAV, MCI, AVI USE 
s 1Y to s 39 SoundJr Player Modules. Plug and Play, USA Made 
by SiliconSoft, Inc. Ph: 408-446-45(11 Fax: 40e-M'S-519f 

(Formerly Silicon Shock) 4760 Castlewood Drive, San Jose, CA 95129 



ru SuperScund, Sound Jr, SiticorrSari nm imdcmiirks of SiliconSnll, Inc. a™ ptwam ■mnmi u- 
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THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER’S MART is a unique classified section 
organized by product category to help readers locate 
suppliers. Each ad has Inquiry numbers to aid readers 
requesting information from advertisers. 

AD FORMAT: Each ad will be designed and typeset by 
BYTE, Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy, 2"xTA" ads 
can include headline (23 characters maximum), de¬ 
scriptive text (300 characters is the maximum 
recommended) plus company name, address, tele¬ 


phone and fax number, 2*x2V' ad has more space for 
descriptive text (850 characters is the maximum recom¬ 
mended). 

DEADLINE: Ad copy is due approximately 2 months 
prior to issue date. For example: November issue 
closes on September 8. Send your copy and payment 
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix 
Mill Lane, Peterborough, NH 03458. For more infor¬ 
mation call: Margot Gnade at 603-924-2656. 

FAX: 603-924-2683. 



RATES (Jan. 1393) 

3-5 8-11 12 

issues issues issues 

13 

issues 

2W 

1 ad 

sees $636 $557 

$530 

2 ads/issue 

- 530 

504 

3 ads/issue 

* 504 

477 

2"x2V 

1 ad 

$1,326 $1,272 $1,114 

$1,060 

2 ads/issue 

- 1,060 

1,008 

3 ads/issue 

- 1,008 

954 


Now’s your MonKeyMouse™?!ii 

Your MONitor. KEYboard, and Mouse can be much 
more effective!!! Control more than one PC/Server 
with a single MonKeyMouse™!!! Use two, 4, or even 
8 MonKeyMouse™ units on a single PC/Server! If 
Locate your MonKe^Mouse rM up to 80m (250ft) from 
your PCyServer!!! 220V and 110V available. 

CR International/ Alabama, usa 

FAX: 1 (205)461-9762 


Inquiry 651. 


KEYBOARD, VIDEO, MOUSE, AUDIO 

Extend signals from PC with EXTENDER 
Split signals with CQMPANIOIWPC EXPANDER 
Switch signals, among PCs with COMMANDER 
Boosts signals up to 600 fact. Control up to 96 PCs 
with one keyboard, monitor and mouse. 

CYBEX CORPORATION 

4912 Research Dr., Huntsville, AL 35S05 

Phone: 205-430-4000 Fax; 205-430-4030 


Inquiry 652. 


ARTIFICIAL INTELLIGENCE 


Inquiry 654. 


BAR CODE 


Portable Reader 


AA Battery Operated, 64K or 25SK 
Option to prompt Operator with your pre¬ 
recorded voice prompts and error messages. 
4x20 Supertwist LCD Display, 3© Rubber Keys 
Real-time Clock Built-In for DateTHme Stamps 

2 Built-in inventory Programs 

3 User Defined Programs, & 3 User Data Files 
Wand, CCD, or Laser Scanner Input 

k Doubles as Non-Portable Reader 
k Serial Interface and Keyboard interface 
k Reads 2of5, UPC/EAN, 123, Code 39, etc. 
k Uploads with furnished Programs or Xmodem 
k 2 year Warranty on Reader & Wand 
k 30 Day Money Back Guarantee 
k 64K Complete with Steel Wand - S799 
k New Smaller Size - weighs only 12.5 oz 

Worthington Data Solutions 

3004 Mission Street, Santa Grw, CA 95060 

m&-4S&-993B FAX 4D& *58 Q004 800-345-4220 


ACCESSORIES 


ACCESSORIES 


BAR CODE 




RADIOACTIVE? 

Plot « on your PC with T* FM-60 RMXAH0N MONITOR 

Serial or pmter port. Detects: ALPHA ■ BETA ■ GAMMA ■ X-RAY. 

MiooR, tOQQ times Use resolution of standard getger counters. 
ExDeflenl (dr tracking RAO0N GA$. find SdumM. New. Version 3.1 

4 WINDOWS, Ptot: ■ Background * Cosmc Rays ■ ClOudS ■ Foods 
CalLWrile ior PC MAGAZINE review. • TSFt • GM Tube 
VISAMlEURD Phone orders Not sahslied? Full itfund. 

800-729-5397 or Tel/Fax: (302) 655-3800 

Aware Electronics Carp, 

P.O.B0M 4299. WWrnirwjlan, PE 19BD7 $149.50 


VGA Splitters 

» Conned 2 , 4 r or more monitors to your computer 

■ Snghl and crrSp presentation aiiTiullarltuuSly cm all 
monitors - Guaranteed 

■ Works with aU VGA, SVGA, and RGB monitors 
' Small durable metal case MADE IN USA 

* Extension cables available 

H&R TECHNOLOGYba* ow auto 

Sartte Ana, CA (71 4} 64 1 -6607 OUv - 7 J 7* 040 7 


Labeling Software 

On EPSON, IBM, OKI, or LaserJet. Easy 
WYSIWYG design. Any formal/size. Up lo 120 
fields per label. 18 text sizes to 3 ir -readable at 
100\ AIAG, KMarl, Sears, MIL-STD, Fenneys, 2of5, 
128, UPC/EAN. Code 39. File Input & Scanned 
PCX graphics - $270, Other programs irom $1 29. 

Worthington Data Solutions 

(408) 458-9938 800-345-4220 


Bar Code Printer & Software 

Allegro Thermal Transfer Printer-2" per sec 
speed. Up to 4" label width—Onty 20 lb$. weighl- 
Prints UPC/EAN, 2of5. UGC-128, Code 39, 128 - 
Prints scalable text and PCX graphics with bar 
codes - Packaged with La be I RIGHT Software, 
serial cable, ribbon and la bels-Complete-$1695 

Worthington Data Solutions 

(40E) 453-9938 (800) 345-4220 


YOUR SALES MESSAGE 

about tl>e special computer product or service 
that you provide balanys in print 

THE BUYER'S MART 

can help you reach computer piotessiunels and 
produce valuable inquiries for your company! 

Gel! Margot G nado for more information 

603-924-2656 

or 

Fax'. 603-924-2683 


Inquiry 655. 


PRIZE-WINNING PC SOFTWARE 

1. EASY NEURAL NETWORKS 

Easiest way to quickly leam about this 
fascinating new technology., .includes 
a working Neural Network you can 
train! $59 

2 . PC THERAPIST IV 

Hi-rez animated talking head talks thru 
the PC Speaker! First software to pass 
a limited Turing Tesl of conversational 
ability at the Boston Computer 
Museum! $69 Soundblaster version 
available Add $18.95 
BOTH for S99 - Includes 3 Big Catalogs & 
FREE Talking Export System Demo! Please 
specify disk size or we ship 3.5” Check. 
American Express, or P.Q. to: 

THINKING SOFTWARE, INC. 

46-16 65th Place, Dept, byt-3000. Woodside. NY. 11377 
3 Catalogs & D&mo Disk Only $5. Please Phone: 

718 - 803-3638 


Bar Code Readers 

For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

* Attaches as 2nd Keyboa rd or to any AD8 port 

* Reads 2of5,128, UPC/EAN, Code 39, efc. 

* External or Internal attachment on PC 

* Wand, CCD, Slot Badge, Magstripe or Laser 

* Two Scanners per Reader 

* 100+ Configurable Options 

* 2 Year Warranty, 30 Day $ Back Guarantee 
+ Direct From Manufacturer 

* Top Rated by Independent Review 

+ Complete with Laser Scanner - $1255 
■* Complete with Stainless Steel Wand - $399 

Worthington Data Solutions 

Swiss Office 3004 Mission Street 

Hfttistrasse 6 Santa Cruz. CA 95060 

CH 9050, Appcnzcil Switzerland 408-456-9938 

071 8751 17FAX 

071 87 51 15 Phone 800-345-4220 


Portable Bar Code Reader 

> Use as a PORTABLE, WEDGE, or SERIAL 
9V Battery Operation with Lithium Backup 

>- 2x16 Supertwi&l LCD Display 

> 54 Key Keyboard with Separate Numeric Keys 
p- Real-time Clock Supports Date &. Time Stamps 
>- Reads all Popular Bar Codes (16 types) 

>- Wand, CCD, Laser, or Serial Input Devices 
»- Built-In Program Generator 
V Create Your Own Custom Programs 

> 8 Built-In Inventory Programs 

►- Up to 250 Programs Can Reside in Memory 

> Create up lo 250 Data Files per Program 
>- Up to 250 Look-Up Files in Memory 

>- Built-In Calculator 

> Supports HAYES Compatible Modems 
64K Memory with Data Compression 

> 30-day SS Back Guarantee - 1 Year Warranty 
>■ Complete Unit with WANO Scanner - $795 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

(BOO) 648-4452 (317)571 9015 FAX (317) 685-6232 


Inquiry 653. 


DECEM BER 1993 BYTE 2S3 




































THE BUYER’S MART 


BAR CODE 


BAR CODE READERS 

For PC, XT t AT, PS/2, & Serial Terminals 

> Emulates Keyboard: Works With Any Software 

> Data Appears as Keyboard Input 

> Uses Enhanced Decoding Algorithms 

> Accepts Wand, Slot/Badge, CCD, Laser. 
Magnetic Stripe Reader, & FLS232 Serial, Input 

> Reads AH Popular Bar Codes (16 types) 

> Reads HIGH, MEDIUM. & LOW density codes 

> Auto-Discriminates Between Bar Code Types 

> Easily Programmed with a BarCode Menu 

> Over 140 User Conligu rafole Options 

> Daisy Chain Up to 96 Readers 

> Supports NOVELL Networks 

> Supports US & INTERNATIONAL Keyboards 

> Direct From Manufacturer 

>■ 30-day SS Back Guarantee, 1 Year Warranty 
>■ Complete Unit with LASER Scanner - Si 095 

> Complete Unit with WAND Scanner - $395 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless. TX 76040 

I BOO) 648-4452 (817)571-9015 FAX (817) 685-6232 


Bar Code Printing Software 
Label Works tar Windows 

* Prints all Popular Bar Code Types (19 Types) 
Desktop Publishing Features: WYSIWYG. 
Scalable Fonts, Rulers, Guides, Lines, Shapes. 
Page Zooms (25%-40G%), Templates 

> Rotates Text, Bar Codes, and Graphics 

> Supports Windows Compatible Fonts 

> Choose From Over One Hundred Popular 
Label Formats or Design Your Own 

> Rich Text Support: Mix Styles, Types, & Sizes 

> Automatically Prints Serial Numbers 

> Imports & Exports Graphic Files: 

TIFF, GIFF. BMP, PCX, WPG, WMF, TARGA 

> Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dal Matrix) 

> 30-day Money Back Guarantee, £295 

***CALL FOR FREE DEMO SOFTWARE * * 4 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

(808)648-445! 18171671-9015 FAX (817)636-6232 


BAR CODE 


CAD/CAM 



NEED A ONE STOP SOURCE 

FOR YOUR BAR CODE SOLUTIONS? 

ND PROBLEM! WE OFFER Quality * Performance - Value 

A tell line Ol READERS ■ PRINTERS ■ PORTABLES ■ BAR 
CODE READERS FOR NOTEBOOKS - HEWLETT-PACK¬ 
ARD SCANNERS - MAGNETIC STRIPE READERS, Out 
render ptug and play with your existing system wilhocl add¬ 
itional software. CALL ABOUT OUR 30' DAY GUARANTEE * 
TECHNICAL SUPPORT * OEM/VAR DISCOUNTS- 

INTERNATIONAL TECHNOLOGIES & SYSTEMS 

Eastern USA (BOD 1 826-16BA 8Q4 272 H13B lull. 

Western USA (800) 228-9487 804*02-1857 Fax 


CONTOURING MOTION CONTROL 

FROM A PRINTER P0RTI 

ind&MfLPT™ software 

NEW VERSION 3 VI5A/MC 

* Controls up to six step motors srrnultaneousty. 

■ Linear and Circular Interpolation. 

* New features to accommodate machine control. 

■ Easy-In-use DOS device driver. Super Manual. 

* CAD-CAM interface available 

_ CffljJOtaltOfi, 1422 tonrid Ave. 

Ab 1 lit V S VSte m$ Hostyn. PA IflOtit (2151657-43BS 

1 1 FAX; (215) €57-7015 

Inquiry 658. 

Inquiry 663, 

PC BAR CODE SPECIALISTS 

Bar cods readers designed for last, reliable, cost- 
effective data entry They emulate your keyboard, so 
data looks ju$t like II was typed in! Choose from 
stainless steel wand, laser gun, CCD, and magnetic 
stripe scanners. Also, powerful label printing 
software. Great warranty Generous reseller 
discounts. 30-DAY MONEY-BACK GUARANTEE. 

Seagull Scientific Systems 

T6127 N.E. 241h, Suite 333, Redmond, WA 90052 

1 -800-758-2001 206-451-8966 


3-D CAD-CAM - $495 Special 

Power packed 3D CAD-CAM loaded with time saving features is tbe 
preferred choice among; martitotals. Automatic fillets, nesting, 
lOQOx loom, verify data, inatlilnahle tents, Autecart™ Interface, 
calcutalor, tool path simulation, cutter ca-mpansation, macros, 
witting (unctions are iusl a lew ill tee leaiures awtobfe, tlssd on all 
types ot G-code machines ll also pasta to the lrdex«^.PT dirsclly. 

CNC Bench Top Mill - only $2,500 9 > 6 x 6,5 

The B0BGAD3D M-ttlQO rs perlacl for small parts manufacturing, 
prototyping, jewaliy making and learning CNC. R ana Irani a PC* 

BOBCAD - CONTROLS 

AGO 501 -2866 310 397^6262 310 397^6676 (FAX) 1 


Inquiry 664, 


CAD/G.I.S. 



DATA INPUT DEVICES 

Bar Code. Magnetic Strip® Raadere lor microcomputers 
& terminals, including IBM PS/2 &. others, DEC, 
Macintosh, AT&T,, CT, Wyse. Wang. All readers conned 
on the keyboard cable & are transparent to all software, 
UPC & 39 print programs, magnetic encoders, & 
portable readers are also available. 

TPS Electronics 

4047 Transport. Rato Alio, CA 94303 

415-856-6833 AppleLink: BARCODE 

1 -800-526-5920 FAX: 415-856-3843 


Digital Quad Maps 

Local Street Maps, State Maps, and World 
Maps in DXF, PCX, PICT, PIC Dr TIF 
Formats. Gigabytes of Map data available. 

Micro Map & CAD™ 

( 303 ) 988-4940 

Inquiry 659, 

Inquiry 665, 


CD-ROM 



VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 

WANR/LASER7MAGNETIC CARD CONNECTIVITY 

* Keyboard wedges ((rtefnaYExtemai) for IBM PC/XT/AT. 
PS/2, and portabtes 

* RS232 wedges lor WY5E. Unk, Kimlran terminals 

* Bar code and label printing software 

* Full two-year warranty 

“ 30-Day Money-Back Guarantee 

* Extensive VAR/Doa ter Discounts 

40560 Fremont BIkL , Suite 105/ Fmrnri, CA 94530/ [51 Di 440-2070 
BOO-66 S-4B AR FAX: (510) 44CF2073 


* TOSHIBA * TEXEL * TEAC * 

* SCSI INTERFACE: TRANTOR * 

* MEDIA VISION * 

- WIPE SELECTION of Ca-EQM TITLES 
* CD'RQM CADDIES AND ACCESSORIES 

Computers at Large 

Samioga, CA 

Dedtcated to CD-ROM technology. 

Please Call For Our Price List 

0OCL642-4t9J - 40^-255-1 Oflf 

Fax 40^255-2388 VtSA 4 MasterCard accepted 

Inquiry 660. 

Inquiry 666, 


BUSINESS SOFTWARE 


CREATE BAR CODE SYSTEMS 

Data Harvester Developer's Version can pul hand¬ 
held portable bar cods data collection in your 
application. Generate system to scan, validate entries 
(lengths, types, etc.) and communicate data to PC. 
Format data tor your software, Easy to use, No 
programming. Supports many portable terminals. DOS 
& UNIX, 

AttuScan, Inc. 

PO Box BD037, Conyers, GA 30206 
(404)922-1220 


Inquiry 656, 


SCANNER SALE 

* Sla I nicts Steel Wand wfdecoder $24S 

- 3” CCD ^decoder S5Q9 

* LS2000 Laser wldocoder S9eg 

- Badge Slot ^decoder 5374 

* Mag Stripe Encodor/Rcndcr ■; i ,£ or 3 tracks} $99EM- 

- Windows Print nr Read Software w/HP S349+ 

- PCS Products * 1-5 YR WARRANTY - USA Made 
■ DiaVDeeler Discounts‘SPANISH Dept, avail. 

BARCODE INTERNATIONAL SYSTEMS (BIS) 

1214b Severn Way, Riverside. GA 92503 . 
fQ09) aro-MHe - (800) 653^4252 - FAX (MB) 27tH>920 


RESURRECT AGENDA!! 

'The lirsl dn what | mean time and InfoTmetlDn planner" 

President's Planner la a Newton-IlKe, Al-frasect expert 
aystem Ihai uaea Agenda's resources 1o ItwialRy deliver on the 
original promise ' n you do uso Agenda, you'll warn 
PreSJdenl Planner ...b big CtlHOS Manor OnrtlW", J. PdLimelfe, 
BYTE April 1993 

Phase 111 Computing Inc. 

03 eioor St., E„ Ste. 3009. Toronto, Ont. M4W 3G9 
Tel: 800-300^9728/416-925-B760/Fax: 920-9242 


Inquiry 661. 


CAD 


ELECTRONICS CAD 

Schematic Capture & PCB CAD 
Analogue Simulation, Digital Simulation, etc. 
Prices from $195. Credit cards welcome. 

For brochum use inquiry § or contact us at: 

NUMBER ONE SYSTEMS 

Haiding Way, 5T IVES, Camtffi, UK. PE 17 4WH 

Tel: 011-44480-461770 Fax: 011-44-4&IM94042 


CD ROM PARADISE 

=- Collection 529 Megs, Win/Dos/OsZ/Lrnux, Aug'93 

- Win-Paradise 649+ Megs, Win. Nov 

Best shareware A PD on €0 ROM, BBS ready, wilti search &. 
retrieval program, support lor English & Italian language. 
US$29.95 each (S8.DQ0Ur*+ 12%tva Italia) + S&H. 

- Magic Lantern Wcrriams Photo CD V»«erfeonHrlEr U5549.M -SUf 
MC A/ISA/E URQ/SI, Please state Wrthdato in credit card orders. 

CD ROM PARADISE^SRL 

P.O. Box 10177.20100 Milano, Italy 
_ Fhone/FAX +39-2-70603109 _ 


Inquiry 667. 


MULTI-PLATFORM CD-ROMs 


GRAPH ICS-1: PD & Shareware w/sdurta & dala.$34.95 

AUDIO-1. TO | Shareware w/sourcB & data..___J24.9S 

1HULTWIEDIA-1: P0 & Shareware w/sourre & media....... $49.9* 

LAHGUAGE/CS; PO & Shareware w/saurae & docs..$39.36 

MEGAMEDIA-1:24brt JPES Images & Textures...(34.95 


KNOWLEDGE MEDIA 

436 Nurtnetey fid.. Sle B. Paradise, CA 95969 
(800) 73-CD-ROM : (010) 872-3026 Voice & FAX 


Inquiry 657. 


Inquiry 662. 


Inquiry 666. 
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CD-ROM 


COMPUTER INSURANCE 


DATA RECOVERY 


CD-ROM CONVERSIONS 

Create your own CD-ROM by converting 
archival or back-up data to CD-ROM 
Customized CD-ROM production available 
from virtually any archival data, disk or tape 
format. Search/Retrieval Engine development 
offered. Call for info. 

Pivar Computing Services, Inc. 

165 Arlington Hts. Rd, ffBC, Buffalo Greve, EU 60089 

{BOO) CONVE RT (70S) 453-6010 


CD ROMS - Your Gateway 
to the Data Highway 


CECA MS Windows Shareware, 640 Meg. 
thousands of new programs, BBS ready, 

made April 93......$24.35 

Simtel MSDOS Shareware CD ROM, 

640 Meg, BBS ready, huge selection 

of software, made April 23 ........$24.05 

Hobbes OS/2 Shareware CDROM, 

560 Meg, June 93 ..,.....$24.95 


Source Code CDR0M. Full source, mostly C, 
over 15,000 programs, Over 600 Meg . .$39.95 

XI 1/GNU CD ROM. Full source to XII 
and all the GNU programs. ANSI C/C++ compiler, 

ghastscript. etc. .$39.95 

C Users Group Library CD-ROM. 

Up through voi. 364.....„.,$49.95 

CD ROM Caddies i™....._...I495 

Full Money-Back Guarantee 

WALNUT CREEK CDROM 

4041 Pike Lane, Ste D-219, Concord, CA 94520 

orde rs @ cd rom. com <800) 786 9907 

+1-510-674-0783 Fax: +1 -510-674-0821 


Inquiry 669. 


INSURES YOUR COMPUTER 

SAFEWARE Computerowner's coverage provides 
replacement of hardware, media and purchased 
software. As little as $43 a year covers accidents, 
theft, power surges and more. One call does it all. 

1-800-800-1492 

SAFEWARE t The Insurance Agency Inc. 

PO Box Q2211.2929 N High St., Columbus, OH 432(1(2 

Now avaliable In OnlarlolH 


inquiry 673. 


COMPUTER JEWELRY 


14 KT GOLD 
COMPUTERS. 

Affordable 14 kt gold computer jewelry with micro¬ 
chip diamond inlay. Four exciting designs to choose 
from. Perfect for the computer junkie in you, or as a 
gift for one (hat you know. It's hardware with a flare. 
Call 1 *8Ql>FUN\JEWL for our free brochure. 

COMjeweTlnc 

Call 1 "800*386*5395 or 1*800*FUN*JEWL 


Inquiry 674, 


COMPUTER SYSTEMS 


LOW-LOW-LOW 

Computer Systems/Notebook s/Network Solutions 

/ B A4 Apple - Co mpa q-AST-ALR-Eu ore x -&of he rs 
SURAH 3B6'4a6 IS A/El SA- A M l/Mytex MoLherh cards 

* CO ROMS * Tope Backup * Pockel FAX Modem LAN 
Cards ■ Hard Drives/Floppy Prive s ■ Memory upgrades 

* DRAMS. SIMM Modules * Laser PUnis;sfScanners 

* Plotters & Digitizers * Software 

CIIDALT | nA 44912 Osgwxt Road. Fremont CA MS39 USA 
OUnArl IRC. Pham: (SID)«S.1-S1pT Fax: (510| 661-5241 

1-800-543-1001 Nationwide Orders 


Inquiry 675. 


Data Recovery & Repair 

* High Success Rate/Fast Turnaround 

* 24 Hour Service Available 

* Lowest Prices on Disk Drive Repair 

* Clean Room 

We Repair MFM/RLL/SCSI/ESDI/IDE 

AA Computed^ Inc. 

25210 Avenue Crocker #306, Valencia, CA 91355 

(BOO) 36P-6B01 (805) 257-6BD1 Fax jgOS) 257-6905 

Inquiry 679, 


Ontrack 

DATA RECOVERY 


■Professional service recommended by major hard 
drive manulacturafis * Expertise in virtually every 
operating system & medra storage device - 24-hour 
supped with weekend, priority, A on-site service 
available - For last, successful results, call: 

MN;1-800-672-2599* CA: 1-880-752-7557 
UK: 44-61-974-5522 • GERMANY: 0130-815-198 

Gyp. Headquarters ■ fling 1 r duty Drive, Eden Prairie MN 56346 

Inquiry 680. 


DATA/DISK CONVERSION 


THE #1 CHOICE 

in disk & tape conversion 

tor many leading corporations, government agencies, 
law linns. and companies in every industry-world-wide. 

Free test ■ Satisfaction guaranteed 

Graphics Unlimited Inc. 

3000 Second Si, North, Minneapolis, |MN 55411 

(612) 580-7571 FAX: (612) 508-8703 
1-800-745-7571 


Inquiry 661. 


COMMUNICATIONS 


CROSS ASSEMBLERS 



PC VOICE MAIL KJT $1795 

* Voice Processing on your PC * Software and 4 
linn board included * Order Taking * AUDJOTEX * 
Voice Messaging * Never miss another caJII * 
HUNDREDS OF USES - Don't pay £1,0005 
CALL TODAY FOR Free DETAILS * 2 yr warranty 

Amerifax Services Corp* 

572 W. Marks! St #5, Akron, OH 44303 

(216)253-8787 * (216) 762-6050 Demo 


PC BASED DEVELOPMENT TOOLS 

We alter law-cast off Ideal CROSS ASSEMBLERS and a 
superb line at SIMULATOR-DEBUGGERS with Ml built-in 
DISASSEMBLERS tar Intel's MCS-iB, 51, 85 and 96 and 
for Ihe ZBO families of embedded GorrlralterS- Our new sim¬ 
ulators for the 0OC196KB and 8QC196KC am unique in the 
market and have been necerved with rave reviews The price 
of our software includes unharmed Iree upgrade privileges! 

Lear Com Company 

2440 Kipling St,. Sle 206, Lakewood, CO 60215 
(303) 232-2226 FAX (303) 232-8721 

Inquiry 670. 

inquiry 676. 

X-25, HDLC, SDLC, BSC 

SDLA card and software prayidos ^rtLTg-ln' synchronous link 
suppon lor PCs which is inexpensive easy to use and robust, 

+ Up to 130kbps under any PC operating system 

* Extensive utilities plus third party support under I30S, 
Unix, OS/2, Windows 

+ CCITT 1988 X.25, many variations of SDLC and 
HDLC and V.25 bis. dial supported 

♦ Full function SNA emulation packages also available 

Sangoma Technologies Inc. 

Tel .(416) 474-1990 1 -800-388-2475 

FAX (416) 474-9223 


Cross Assemblers ^ 
Simulators 

Disassemblers 

PseudoCorp 

716 Thimble Shoals Blvd- Newport News, VA 23606 

(804) 873-1947 Fax (804) 873-2154 

BBS (804) 873-483d 


CONVERSION SERVICE5 

Convert any 9-track magnetic tape to or from 
over 5000 formats including 3^", 5!£\ 8* disk 
formats & word processors, Disk-tod is k con¬ 
versions also available. Introducing CD-ROM 
conversions. Call for more info. 

Pivar Computing Services, Inc. 

165 Arlington Hgts. Rd.. Dept. #B. Buflafo Grove, 1L 60039 

(800) Convert (708) 459-6010 


DISK DUPLICATION 


FULL SERVICE DISKETTE DUPLICATION 

■ All disk formats, 100% virus checked 
* Available in a variety of colors 

■ Custom silkscreening 

4 Bulk diskettes also available 
Manufacturing diskettes in the U.S. since 1$T$ 

Syncom Technologies, Inc* 

1000 Syncom Drive. Mitchell, SD 57301 

1-800-843-9862 


Inquiry 671. 


COMPUTER BOOKS 


COMPUTER BOOKS at a discount 

Our free catalog lists books from over 100 publishers. 15% 
discount. Personal, technical service. Networks, Windows, 
C++. CDROM, UNIX, CICS, OOP, Internet, Macintosh, hw 
a refitted tire, TCP/IP, Novell, Pentium,CompuServe 
70007.1333 from Internal. Nitty-Serve.MC, VISA, AMEX. 
DISC, JOB cards. Worldwide skipping 

Compu Books 

Rt. 1. Box 271 -D 512-321-9652 

Cedar Creek, TX 78612 Fax 512-321 -4525 

800-880-681 8 


Inquiry 672. 


Inquiry 677. 


DATA CONVERSION 


Tape & Optical Data Recovery 

Any Tape, Optical, Cartridge of any format whether 
partially overwritten or damaged, Vogon the wortd 
ieadors in Tape fi Optical Data Recovery can recover 
any dala anywhere on the surface. Recoveries from 
W, 1/4”, DC200Q. 4mm, 3mm Exabyte, DEC TKxx, 
3460, Worm, Magneto Optical etc. 

VOGON International Ltd. 

USA: 405-321-2585 Fax: 4D5-321 -2741 

U K: +44 (0) 734-890042 Fax; +44 (0)734-890040 

Conversion & Duplication Systems & Bureau 

Inquiry 678, 


Inquiry 682. 


EDUCATION 


BS. & M.5. In COMPUTER SCIENCE 

TTta American Inslilule lor Compuler Sciences niters an in- 
depth home study program Id asm your Bacheklf of Science 
and Master ol Science degrees in Computer Science at 
home. B.s. subjects cpvBrod ere: MS/DOS. BASIC, PASCAL, 
C, File Processing, Data Structures & Operating systems. 
M S. program includes subjects in Software Engineering end 
Artificial Intelligence. 

AMERICAN INST* for COMPUTER SCIENCES 

21Q1-BV Magnolia Ave, South, Ste. 200. Birmingham, AL 35205 

800-767-2427 205-323-4191 
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THE BUYER'S MART 


FLOPPY DISKETTE 


Inquiry 685, 


HEWLETT-PACKARD 

Buy - Sell - Trade 
LaserJet ColorPro 

DeskJet Draft Pro 

RuggedWriter DraftMaster 

Electrostatic Plotters DesignJet 

HP 9000 Workstations and Vectras also available. 
Ted Dasher & Associates 

41 17 Seoond AvG- r S- antwigHArru AL 35222 

Phone: (2») 59H747 Fair: (205) 59Ml00 
(800) 630-4833 


Inquiry 686. 


HARDWARE/COMPUTERS 


3.5" FLOPPY DISK 

RELIABLE & DURABLE 

■ We are manufacturer under the licence of 
Sony corporation 

• Our disks are all 100% Tested & Certified 
Error Free with guaranteed Clipping Level. 

■ Available products: 2HD, 2DD, Clam Shell. 

* Our own brand MEGA and OEM or bulk 


NEW! 20MHz IB-bit FORTH Single Board 
Controller with Bch 10-hit A/D r 3ch 8-hit D/A 

TDS2O20 FORTH CONTROLLER AND CATA-LOGGEFM'it3 H twarit uses 
Hitachi 16-hrt H8/532 CMOS jaP. Streams along art 3MIP5. toil runs hi only 
3tlma. On-bwrd high-feuel easy FORTH bnquagH and asssmbter-nti need 
kir in nrcuil imutorii I -15K PHfIM Atiadi lur,'Nurd, 

led I'Cpflrlplici^ls. Intwnfls, mulli-lauking, witetidog llinm, otM&r. 331/0. 
&AS-232, 6-l6v 3QDiiA clala-lDgglngl Ftes readjHniiM software solutions 
Program wllh PC. Use for machine control, data-lagging. insjrecTron, 
rDbofcs, remote monhorieg, etc. |29®f255). STARTTR rA&K S4S9 

CALL NOW FOR DETAILSt Sahw-fetum 

Saelig Comp a ny tel: (7 1 6) 425-3753 

E jro^an Tettinotogv lax: (71G) 425-3B35 

are also avallable. 

- Duplicator & wholesaler are welcome. 

Inquiry 687, 

INMARK IND. LTD. 

(HK) 

1A Man Foong Indusirial Bldg 

7 Cheung Lee Street 

Chai Wan, Hong Kong 

Tel: (852) 558-2203 Fast: (852) 897-3700 

YHC CASSETTE IND. LTD. 

(TORONTO) 

75 Saintsbury Square, Scarborough 

Ont. Canada M1V 3K1 

Tel: (416) 321-1179 Fax: (416) 321-8451 


HARDWARE/EMBEDDED 



SC/FOX™ EMBEDDED COMPUTERS 

PC Parallel Coprocessor Plug-ln Boards; 15 MlPSavg 50 MIPS hurst, 
using Ihe 5C32 37-hit CPU or Ite 16-Wt Harris RTX 3000 !u 

VME Masttir,'Slave System CentrOllUr SBC: 10 MIPS avg 70 MIPS burst, 
uses RTX 200(J epu, SCSL 2 ser. X ptr puK In 64IJK bytes. 

Slsod-Alone Sunglo Board Computed: IB MIPS bw 00 MS PS burst. 3U 
or 10ft(1 oorm EurOcmd-aiTe using effigr SC32 or FttX RWO. 

Ideal (or embedded roaMime ctiulid. data acquaulwi, rubdUea, and signal 
piocessing: OEMsobwere dtevalciiniEiii system included. 

SILICON COMPOSERS INC (4te>»i-s?M 

655 West Evelyn Ave, #7, Mt, View, CA 94041 

Inquiry 683. 

Inquiry 688. 

FLOW CHARTS 


LANS 



FLOW CHARTING 3 

1 FRIENDLY | * High re&oluMm pdnl tjUte... >—v 

1-IL——1 dot math* or last* /only f 

■ Multi-page ctiarlB... \ £250 ) 

<Q=AST portrait or landscape 

Yr " Impart/expait capahaiitea 

(TlexiblT"’) * 35 shapes, ID fonts, 4 Hit* styles 

Call frv free demo disk! 

PATTON & PATTON 300-5254002 nm. 4317 

S u 11 w U r 0 Corporaticin '165 Cuuhrmm Cr, Mim*m 1 INI, CA S5037 
Bee our ad ptj pagv £35 


The $25 Network 

Try the 1st truly low-cost LAN 

* Connect 2 or 3 XTs, ATs t 386$, 486s 

* Uses serial ports and null modem cable 

* Runs at 115K baud - approx 8500 bytes/sec 

* Runs tn background, totally transparent 

* Share disks and printers, etc. 

* Needs only 15K of RAM 

Inquiry 684. 

Little Big LAN 

The most flexible network 

* Peer to Peer LAN to 250 nodes 

* $75 total software cost, not per node! 

* Link via serial, parallel, or Arcnet 

* Link via Ethernet or Modems soon 
- Mixed mode routing 

* Typically only 35K of RAM 

Skeptics!? We make believers! 

Information Modes 

P.o. Drawer F, Denton. TX 762Q2 

Tech 81 7-aa7^aae Orders 800-628-7992 

Hours 1-5 Mon/Wed, 9-5 Tue/Thu/Fri CST 

WINDOWS FLOWCHARTER $129 

RFFlow 2.0 is a professional drawing loot (or 
flowcharts & erg. charts Requires Microsoft Win¬ 
dows. 100 shapes auto adjust Ln size. Diagonal 
lines and curves. Auto line routing and re-rouling. 
Click on a shape to bring up a sub-chart. Move 
charts id oiher apps via irte Clipboard. Call for free 
trial disk. 

RFF ELECTRONICS 

1053 Banyan Court. Loveland. CO BO530 

Phone: (3&3) 663-5767 FAX: (363) 609-4669 



Inquiry 689. 

HARDWARE 


NOTEBOOK PERIPHERALS 



Pre-Owned Electronics, Inc™ 

THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 
Educational Buyer since 1985 


Second Serial Ports 

Texas Instrumehls, Toshiba, Everex/Sanyo 

-RS232 -FI5422/485 - High-speed buffered UART 
* 5199 - S249 * NEW for PCMCIA-RS422/485 
» Custom E/O ports for Toshiba 150 pin conneclOr: 
RS232, 422/485, IEEE 488 

Custom design capability. Also Auto/car adapters lor 
portable laptops, notebooks, and printers 

Designed and made in USAII 

Empire Engineering 

Calltomia USA 

tef 805/543-2816 fax 805/543-2020 

APPLE H & MACINTOSH 

SYSTEMS * PARTS * EXCHANGE REPAIRS 


Caff fora Catalog .. 8Q0"274"5343 

INT’L: 617-275-4600 ■ FAX: 617-275-4848 

205 BURLINGTON ROAD - BEDFORD, MA 01730 



Inquiry 691, 


SCIENTIFIC SOFTWARE 


Scientific & Technical Software 

Free catalog 
Call 1.800.622.3345 

Sc I Toth is yaur source lor the beat YilUu >n scientific and 
technical aokware, More than 750 preclude 
1 .312*720M4 2231 N. CtybOUffl Av&. 

FAX 1.312.472,0472 Chicago, IL 60614 


Inquiry 692. 


SECURITY 


FIGHT PIRACY! 

* EVERLOGK 3,0 * 
SOFTWARE COPY PROTECTION 
New Option Board Safe-New Remote Registration 
New CPU LOCK-CD POM LOCK and more 

* EVERKEY HARDWARE LOCKS * 

Az-Tech Software,, Inc* 

Call for a 201 East Franklin. Richmond, MO 64085 

FREE (816)77(3-2700 

Demo (BOO) £27-0644 FAX(Ble) 776 B3fl8 


Inquiry 693. 


THE ULTIMATE SOFTWARE SECURITY 

• STOPCOPY lamily - UNCOPIABLE Copy pml&etton 

• STOPVEEW eoftware encrypton 

• NET LIMIT network license imotming 

• DOS. Windows, Macintosh, OS/2, support 

• No source code changes required - Tor ANY of our prod¬ 
ucts In ANY enutranmieol 

• Our products destroy ALL of oor oompeWran 

• Call for FREE demo disk, or lo discuss our products' 
MANY options, 

8BI Computer Systems, Inc, 

14105 Herilage Lane, Silver Spring, MD 20966 
Wfl/TKV-ABBI * HDQ/07G-2224 * 3l)1/B71-f(m * FAX:3D1/4flO-7545 


Inquiry 694. 


Cop's CopyLock II 

The professional software protection with 
TRUE Machine Install Option Board safe. 

OS/2, Networks, Windows, and Trace 3020. 

LINK Computer 

Int’t; + 45 31232350 Fax: + 45 31238445 
US/CAN: 408-729-8162 FAX: 408-923-7061 


KEY-LOK™ SECURITY 

Piracy survival 11 years proves effectiveness 
of powerful multi layered security Algorithmic 
response. Programmable memory. Econom¬ 
ical. Transparent lo PA R A LLEL/SE RI AL port, 
Counters/Real-Time-Clock. Multi-product 
feature licensing. DQS/UNlX Also, access 
control system and diskette drive locks. 

MICROCOMPUTER APPLICATIONS 

3167 E Otero Cirri*. Littleton, CO 80122 

(303) 770-1917 FAX; (303) 770-1863 


Inquiry 690. 

Inquiry 695. 

PROGRAMMERS TOOLS 


SERVER MIRRORING 



DON'T DEVELOP NETWORK APPUCATI0NS 

without NPPC, a powerful library subroutine package that 
handies all Ihe delalie ol IPX or NetBIOS programming! 
Available for Windows and DOS NPPC supports high- 
level program comrrmnicalicin ai ihe message level. 30 
day money back guaranies. Download Ihe free demo 
from our BBS, NPPC lor Windows or DOS - Si S3 
w/source S395. 

S0FTWAREH0USE CORPORATION 

328 State Street, Los Altos, CA S4022 

1415) 949 0203 FAX (415) 949 02OB BBS (415) 949 0207 


No^rStop Network 

The software solution to provide full 
Level 3 Fault Tolerance for PC LANs. 

* Server Mirroring 

- Uninterrupted Processing 
•Continuous Backup 

• Any Network Operating System or 

Server environment. 

Nonstop Networks Limited, NY, NY 
212-481-8488, Fax 779^2956 


Inquiry 696. 
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SOFTWARE 


SOFTWARE/EDUCATION 


SOFTWARE/GU! 


SOFTWARE EN ESPANOL 

The ONLY Internaltonal Guide to software in 
Spanish for all computers. 27A pages, 331 com¬ 
panies, IS countries, 1.QQQ+ programs for 
banking, Ironslotion, educational, accounting, 
hospitals, and more., with description, price, re¬ 
quirement. For information mail or fax inquiry to: 

AUTOMATION INTERNATIONAL 

2785 P C. Hwy. E-1B5. Torrance, CA 90505 
Fax (310)333-0235 


Inquiry 697. 


SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 

Everything you win need to Package, Distribute,, and Ship Your 
Software:! From manuals and binders Id mailersand srwppeca 

LABELS * LABELS * LABELS 

For your diskettes, plain or custom printed 
dor marriic or la&w printer Free samples 

-••FREE CATALOG-•• 

Hice St Associates 

S5BG Monti Della Dr.. Wssl Chester. OH 4.5069 

Phone/Fax: 513-777-8586 


Inquiry 698. 


STOCK PACKAGING 

to help you 

market your software 

ask for catalog 93QS2 

Call 708 390-7744 

or fax 708 390-9886 

PotyOuick Co. 

1243 Rand Road. Des Plaines, IL 60016 


learn fast and forget about forgetting 

Sensational, award-winning, speed-learning software 

SuperMemo 

for Windows, DOS and Amiga. 

Use it to learn languages, computer 
science, business, medicine or any other 
domain of your choice. Once you try it, you 
will change your learning habits for ever. 
This originally Polish method of learning is 
based on 10 years of breakthrough re¬ 
search on memory and learning. 

SuperMemo World/ Poland 

tel: (48) 61 203157, fax: (48) 61 793435 


Australia 

Benelux 

Germany 

Sweden 

UK 

USA 


2 964 9618, 
9371 9680, 
2304 61354. 
36000147, 
438 745300. 


1) 302 733 8243, 


fax: 
fax: I 
fax: I; 
fax: 

fax: .. 
fax: 1)3027338248 


2 964 9617 
9 371 8561 
2304 33271 
8 6000146 
433 740730 


R&D contact by e-mail: (America) jam@brahms.udel.edi], 
(rest of world) jamiuamplpl Tbitnet. 


DISTRIBUTORS WANTED! 


GUI TOOLKIT ONLY $249 

Full source code inducted 
TEGL Windows Toolkit late you create DOS based GUI apps 
that are completely standslonre, Over 500 lunctiona. Menus, 
muuSa & keyboard Support, dialogues, and mure Includes 
TEGL graphics interface which baa drivers for most popular 
Video modes Supports most C and Rascal compilers. 
Protected mode version is only $439. No royalties. 

TEGL Systems Corporation 

P.O. Box 560, Sin A, Vancouver B.C VSC 2N2 
(604) 669-2577 FAX (604) 688-9530 


Inquiry 707. 


SOFTWARE/MATHEMATICS 


SYMBOLIC MATH PROGRAMMING 

Nth is a lull featured symbolic algebra programming 
language, only &12&. Multiple precision numbers, 
m univariate polynomials, rational polynomial 
expressions, vectors, matrices, list processing, user 
defined procedures. A must for malh/C.S. students, 
teachers, researchers. Also specialized programs lor 
algebra and analytic geometry students. 

Nth Power Software Inc. 

Rl. 1 Box 314-9, Adair, OK 74330 

(9 TB} 789-2734 


Inquiry 702. 


Inquiry 708. 


SOFTWARE/ENGINEERING 


SOFTWARE/MODELING 



SpiceAge*4W 

Windows Analog Circuit Simulator 

The following and MORE at under SI 000: 

■AC, DC. Trans tent, Fourier, Temperature analyse - Fully 
expandable library * Analog & digital components 

■ Transmission line pmnitlva ■ Real signal node names 

■ Graphical real lime * Group delay * Component sweeping 

Tatum Labs, Inc* 

1237 N. Slid Ridge. Ann Arbor, Ml 4EJ1DB 

313-S&3-S81G 


New from Probots, Inc.: Introducing GMS 

Easiest & moil powerful modeling & srmulcrtron tool avail, 

■ systems speeded by nalural mathematical relationships 
(algBhra, matrix, login. differential; empirical, & heuristic) 

■ ideal lor business, engineering, blotogical, & social applications 

■ integrated editor. compiler, S graphical analysis 

* support lor automated design, optimization, &. causal anafysie 
Full System $495, Intro System $195 

Probots, Inc* 413-586-8929 

fid Damon Road, Sle. 3307 nnn r* r 

Northampton, MA 01060 OUV-»im-fcaSy 


Inquiry 699. 


Inquiry 703, 


Inquiry 709. 


SOFTWARE/ACCOUNTING 


SOFTWARE/GRAPHICS 


SOFTWARE/PHOTOGRAPHY 




dBASE BUSINESS TOOLS 

■ GENERAL LEDGER ■ FURCH OREM NVWOflY 

■ ORDER ENTRY * ACCOUNTS RECVABLE 

■ JOE' COSTING - JOS ESTIMATING 

• BILL OF MATLS • SALES ANALYSIS 

- FAYFtOLL - ACCOUNTS PAYABLE 

S99/S198 ear. + S&H 

cfATAMAR SYSTEMS Cred Card-T;heck-COD 
6969-D Corta Santa Fe. San Diego, CA 92121 

(619) 452-0044 (800) 223-9963 


TfRF, PCX, TA8GA, GIF. PIS. BMP. PCX. £T*S, WMF. WPG. PICT, JPEG 

AccuSoft Image Format Library 4.0 

(new v«riion) 

"The most comprsftsosm mter support library on m marter 
Import, export, convert, display, and print ail above formate! 
Includes several sample programs with source code Supports 
all languages. Format compatibility guaranteed! G3, G4, TIFF-F, 
mutti-page images etc. Rotate. zoom, scale, eotor reduction, 
sharpen, special-elfects etc. Versions lor DOS, Windows, NT. 
Watoom, JJS#. and others 

AccuSoft Corporation 

ISO E, Main St., P.O, Box 126f. Westboro. MA O1501 
(A00) 525-3577 (508) 338-2770 FAX fSOS) 090^0662 


The Photographer's Data Guide contains many useful 
tables for Hie amateur and professional Son/moon 
afmanacs available for UK. USA, Aus/NZ and Canada 
also CineGuKle option. The Photographer’s DataBase 

Is for the storage of shot details and includes label 
printing and an imago display option. Reviewed U.K. 
photo mags. From £60, 

Douglas Software 

14 North Drive, Liuteton, Winchester 
Hampshire, United Kingdom, 5022 6QA 

Tel: (44) 362 860495 Fax: (44) 962 776671 

Inquiry 700, 

Inquiry 704. 

Inquiry 710. 

SOFTWARE/BUSINESS 


SOFTWARE/SCIENTIFIC 




DATA ENTRY SOFTWARE 

Full featured, hends-down date entry 
with iwopass verification, edit language, 
operator stats, much morel Designed for 
the PS/S*, PC, XT, AT or compatibles. 

PCs from $395 LAN version avai laWe 

FREE 30 day trial 

Computer Keyes Tel: 206/776/6443 

21929 Makah Rd.. Fax: 206776-7210 

Wood way. WA 9BG20 USA: 600/356-9203 


“The Ultimate CAO/CAM/CAE Programming Engine' 1 

Slash your developmeni time, with your CAD programming 
coriSiKcr TG- Profession s 1 v.4.D, She maSi complete Ci'C++ toolbox 
of 20 & 3D geometric routines avertable lodayl Over 800 routines 
including NURBS, DXF, Graphics., Surface^ Hkfeton line, Transforms, 
Perspectives. Polygon (InL’U ^ron/DlN |, Clipping, Tangents arid more. 
Rrxrbnes tar drawing using EGl or M$C Graphics, Full source S 30 day 
guartertee USA £500.00. Use MSG, Bttfand C/C++, WATCOM C/386 
or Metaware Nigh C/C++ Call t*80b-635-77fiQ or Fax/Phona 214- 
423-72S-B lor hee 30 p&ge technical paper. 

Disk Software Inc. 

tos S. Murphy Rd-. plami, TX USA 75094 


VI E X Scientific Desktop Publishing 

* Equations ■ Tables * Graphics • Scalable 
Fonts • Supports most printers • WYSIWYG 
previewer * Foreign Languages * Special 
Symbols • Font Effects • Indices * Only $299 
TpX of Tamom>w w -Notice$ of AMS r March 1991. 
Call now for a FREE DEMO DISK 

MicroPress, Inc* 

66-30 Harrow Street, Forest HHls, NY 

Tef (718) 575-1816 Fax (718) 575-8038 


Inquiry 705. 

Inquiry 711. 

SOFTWARE/ENGINEERING 


SOFTWARE/VOICE/FAX 




New Interactive SPICE!! 

■ PC,DEC. Alpha, MacrntOeh ■ Model Libraries, RF. Power 

■ Windows A Windows NT • Mom Than 5000 parts 

■ SsS PiC £4 Heal Time SPICE • Waveform Analysis 

* Anatog/Mixad Simulation - Full SPICE programs 

■ Schematic Entry starting at $95, Complete 

* Filter Design systems, 5990-32595 

P.O, Bw 710 San Petto, CA 907SHI7IO fhflirnfr 
(310)833-0710 , FAX {310)333-9658 ifJTUSOTJ 
Call for your Free Demo and information kit. 


Sirlin’s CAD ++ ENGINE 

* Read and Write AutoCAD DWG and DXF tiles. 

■ Object oriented, modular, database-like access 

to CAD data. 

* View, Print (rasterize). Plot (vectorize), and 

Pick (interact) modules. 

* Available for C/C++ for DOS, Extended DOS, 
Windows. Sun and other Unix systems. 

SirKin Computer Corporation 

25 Orchard View Dr.. Sts 14, Londonderry, NH 03053 
FTWfie: (603) 437-0727 - Fax:. (003) 437-0737 


MULTI-VOICE" TOOLS 

Multi-Votes Tads is a comptote devetapraenl Toolkrt tor Pascal &r X? 

Id access ad the features tar mast speei± processa*} boards available 
today, it helps you write MULTILINE VOICE APPLICATION system in 
minutes A number or programming examples are provided. Alt 
programs and libraries are delivered w lh source code, 

Ob type, Rhetor?*. Pika, VSX: E599 Walscm (Single Unei; 599. ALSO 
AVAILABLE, fax Programmers Toolkrt {$190). Based on CA$ 
specifications Visa/MC accepted 

IT) Logiciel 

4263 C ristophe-Colcmib, Montreal, Quebec. Can, H2i 3G2 

TEL (SI 4) 5917-1692 FAX (514) 526-2362 

Inquiry 701. 

Inquiry 706. 
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SOFTWARE/VOICE/FAX 


Write your own Voice Wail software 

Create advanced, multi-line voice/fax mail 
systems with VOS", the Editors’ Choice, 
Complete language for computerAelephone 
integration. Call for free booklet “Get Into 
Interactive Voice". 

Parity Software 

870 Market St. Ste 800, San Francisco, CA 94102 

4T 5-989-0330 (fax 415-989-0441) 



Inquiry 712. 


UTILITIES 


PEN PLOTTER EMULATOR 

FRLOT (urns your printer into an HP pen plotter. 
Fast hi res, no jagged lines Vary line widlh. color. 
Screen preview - zoom, pan Works with mosl 
CAD programs. Supports most primers. Requires 
DOS 2.1 or higher, $11S+$3 5&H. VlSA/MC/Chk/MO. 

FPLOT Corporation 

24-16 Steinway St. p Suite 605. Astoria, NY 11103 

713-545-3505 


Inquiry 713. 


FAST LOAD 

File-Smart Disk SPEED-UP 

Fast Load keeps flies in E/XM3 for uftralast 
acce&steHsc. Faster, safer and more compact Ilian disk 
cache or RAM disk. Speeds up your existent disk 
cache, too. Great for networks (under 5K RAM) Price: 
$49. VI5A/MC/AMEX. 

OMEGA POINT, INC. 

25 Birch Road, Framingham. MA 01701 

TEL : (508) 877-1819 FAX: (508) 877-0915 


WINDOWS 


FOREIGN LANGUAGES 

Arabic. Hebrew, Russian, Chinese, Japanese, 
Indian, S.E. Asian - all Ihe world's languages in 
Windows. Full support for mixing Arabic, Persian, 
Urdu, Hebrew + English. Chinese and Japanese 
type vertically/horizontally, Easy to use! From 
$149.95. Cali ot mite Ihe WioLanguage" expertsl 

Gamma Productions, Inc. 

Td 310-394-8622 Fox 310-395-4214 

710 Witshire Blvd. #609. Santa Monica. CA 90401 


Inquiry 715. 


BYTE BACK ISSUES 
FOR SALE 


January 

February 

March 

April 

May 

] Issues 

J Available JUlie 


July 

August 

September 

October 


November 

December 

Special 

Issues 


Special Issues U.S. Delivery $3.00 Foreign $4.U0 

1990 thru 1993 U.S. Delivery $6.00, Foreign Delivery $8.00, Canada & 

Mexico $6.50 

All issues prior to 1990 U.S. Delivery $3.00, Foreign Delivery $4.00 
All foreign checks must be in U.S. funds and drawn on a U.S. bank. 
European customers please refer to Back Issue form in 
International Advertising section of book. 

Please indicate which issues you would like by checking (V) the 
boxes. Send requests with payment to: 

BYTE Back Issues, 

One Phoenix Mill Lane 
Peterborough, N.H. 03458 
(603)924-9281 

□ Check enclosed Charge: □ VISA □ MasterCard 

Card#__ 

Exp. Date 

Signature _ ___ 


1990 1991 1992 1993 


















































HIM 

Outlook '92 

WEiutan 

Wlwkiw* '93 

rwuMIhy 

B Citide SuHuiHur 93 


1 R Guide Full 93 


Name 


THE ULTIMATE BBS 

FREE FREE FREE FREE FREE FREE FREE 

Latest Windows and DOS Utils, Pgms, Source 
Code, Lively CHAT, online games, Internet Access 
and more and all FREE. Calf from home or office 
up to 14.4K and download for FREE, (n/8/1) 

217 - 792-3663 

Cuslnmer Service 415-281^429 


Inquiry 716. 


Address_ 

City_ 

State_ Zip 


All orders must be prepaid. Please allow four weeks delivery . 
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Recognized as the two best 
PC-diagnostic tools on the market. 


NOW AVAILABLE IN ONE GREAT PACKAGE... 



Fully operating system independent 
diagnostic software. 


All New 


Ver. 5.0 



The only Power-On Self-Test card 
you need to debug any “dead” PC! 



Recently named as PC Upgrade 
Magazine’s Utility of the Month. 


Service News Named as Product of the Month 

pro ' puct OF THE m oNTH in the July issue of Service News. 


FULLY OPERATING SYSTEM INDEPENDENT, 
BIOS INDEPENDENT, AND CMOS INDEPENDENT. 

MICRO-SCOPE Universal Computer Diagnostics was developed to 
satisfy the expanding need for accurate system diagnosis in the rapidly 
growing desktop computer market. 

• CACHE MEMORY - “Micro-Scope” Ver. 5.0 
now fully tests cache memory and the cache 
controller subsystem. 

• LOW LEVEL FORMAT - Ability to do 
factory style initialization of all IDE drives, 
together with the ability to do factory style low 
level formatting on all drives, including MFM, 

RLL, ESDI, SCSI, and all IDE drives. 

• O/S, BIOS and CMOS INDEPENDENT - 
Does not rely on O/S for diagnostics. Talks to 
PC on a hardware level regardless of the O/S, 

BIOS or CMOS setting. 

• TRUE HARDWARE DIAGNOSTICS - 
Accurate testing of CPU, IRQs, DMA. memory, 
hard drive, floppy drive, video cards, etc. 

• DISPLAY DRIVE TYPE - Reads and dis¬ 
plays the actual drive parameters for any drive 
type automatically. 

• CPU DETERMINATION - This capability is 
necessary for accurate system diagnosis on 
386SX. 386DX, 486DX and 387 and 487 chip 
implementations. Because each of these specific 
chips has its own unique instruction set, and 
therefore cannot be accurately diagnosed with 
any program which cannot recognize these differences! 

• MEMORY TEST - “Micro-Scope" 5.0 has no limitations as to the size of 
memory it can accurately test. Micro-Scope now also tests up to 2 meg of video 
memory! 

• MEMORY EXAMINE - Displays any physical bit of memory. Very useful for 
determining memory conflicts. Very useful for determining available 

memory space. 

• BATCH CONTROL - All tests, even destructive, may be selected for testing. 

• ERROR LOGGING - Automatically inputs errors during testing to an error log. 

• AUTOMAPPING - Automatically bad sector maps errors found on hard disks. 

• IRQ DISPLAY - Show bits enabled in IRQ chip for finding cards that are 
software driven. (Network, etc.) 

• IRQ CHECK - Talks directly to hardware and shows I/O address and IRQ of 
devices that respond. 

• SECTOR EDITOR - Allows the editing of any sector of floppy or hard disk 
media (even track 0). 

• AND MUCH MORE...We don’t have enough space here for everything this 
software can do! 


4 (HP his is the only card that will function in every' system on the 
1 market. The documentation is extensive, and not only covers 
the expected POST Codes for different BIOS versions, but also 
includes a detailed reference to the bus signals monitored by 
the card.” — Scott Mueller from his globally recognized book, 

4 Upgrading & Repairing PCs, Second Edition* 

• Includes pads for voltmeter to attach 
for actual voltage testing under load. 

• 4 LEDs monitor +5vdc -5vdc 
+12vdc -12vdc. 

• Monitors Hi & Lo clock and OSC 
cycles to distinguish between clock chip 
or crystal failure. 

• Monitors I/O Write and I/O Read 
to distinguish between write and 
read errors. 

• Monitors memory write/read to 
distinguish between address line 
failures and memory chip failures. 

• Monitors ALE for proper CPU/DMA 
operation. 

• Monitors Reset to determine if reset is 
occurring during POST, indicating short. 

• Monitors progress of POST without 
POST codes. 

• Reads POST codes from any IBM 
or compatible that emits POST codes. 
1SA/EISA/MCA. 

• Compatible with Micro Channel 
computers. 

• Dip switch allows easy selection of I/O ports to read. 

• Includes tri-state LOGIC PROBE to determine actual chip failures. 

• Manual includes chip layouts and detailed POST procedures for all 
major BIOS’s. 

This is the perfect package for all repair 
technicians and self-maintainers. 

Call MICRO 2000, Inc. for volume 
discounts and after sales service! 

800-864-8008 

1100 E. Broadway, Suite 301 
Glendale, California 91205 
818-547-0125 • Fax 818-547-0397 




• AUSTRALIA - MICRO 2000 Australia, P.0. Box 1777, Wollongong, NSW 2500. Tel: (042) 564446. Circle 282 on lnc l uir Y Card - 

• UK - MICRO 2000 Europe, P.0. Box 2000, Latchworih, Herts, S661 TG.. England. Tel: +44 462 483483, Fax: +44 462 481484. 

•CANADA - Business Data Systems. 169 Burnside Drive, London, Ontario, Canada N5W 5V5. Tel: (416) 777-2479 Fax: (519) 249-5420. 
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ADVERTISER CONTACT INFORMATION 


To order products or request FREE information, call advertisers directly or send 
in the Direct Link Card by mail or fax. Let them know you saw it in BYTE. 


Inquiry No. Page No. Phone No. 


A 


61-62 

ABACUS SOFTWARE 

51 

800-451-4319 

63 

ACMA COMPUTERS INC (N.A.) 

56 

800-786-6888 

232 

ADD NET COMPUTERS & S/W 

279 

800-951-1113 

64 

ADOBE SYSTEMS INC (N.A.) 

133 

800-833-6687 

65-66 

ADVANCED LOGIC RESEARCH 

127 

714-581-6770 

69 

ADVANCED MICRO DEVICES 

40-41 

800-222-9323 

204 

AETECH 

278 

619431-7714 

175-176 

AGE LOGIC 

147 

619455-8600 

68 

AITECH INTERNATIONAL 

221 

800-882-8184 

67 

ALADDIN KNOWLEDGE SYS 

173 

800-2234277 

• 

AMBRA COMP CORP (N A) 

326-33 

800-252-6272 

• 

AMBRA COMP CORP (NA) 136B-137 

exl . 339 

800-252-6272 

• 

AMERICA ONLINE INC (NA) 

168A-B 

ext . 340 

800-827-6364 

70 

AMERICAN POWER CONV 

208 

800-8004APC 

258 

AMREL TECHNOLOGY. INC 

285 

DPT.A2 

800-88 AMREL 

530 

ANTEX ELECTRONICS 

48IS31 

310-532-3092 

• 

APPLE COMPUTER INC 

11-13 


547-548 

APPRO INTERNATIONAL INC 

264PC 2 

408-732-6091 

189-190 ARISTO GRAPHIC SYS (EUROPE) 53 +46468500425” 

189-190 ARISTO GRAPHIC SYS (U S.) 

53 

800-631-7646 

229-230 ARNET CORPORATION 

261 

800-377-5515 

193 

ASK-ME MULTIMEDIA 

52 

612-531-0603 

178-179 

AT&T PARADYNE 

134 

800-5544996 

272 

ATRIE TECHNOLOGY INC 

285 

ext 96012 

200-201 

AT&T MULTIMEDIA S/W SOLU 

90 

800448-6727 

71-72 

AUSTIN COMPUTER SYS (N A) 

102 

800-331-1701 

274 

AUTOTIME 

285 

503-452-8577 

450 

B 

BIX 

301 

800-6954775 

544 

BMAK COMPUTERS 

48IS14 

805-563-7777 

73-74 

BORLAND INTI 

CM, 1 

800-336-6464 

• 

BYTE SUB MESSAGE 

236 

exl. 5730 

268 

C 

CD RESEARCH COMPANY LTD 

283 

905-513-6800 

284 

CEQUADRAT 

185*49-241 -96311-0T* 

501 

CHERRY MlKROSCHALTER 
GMBH (INTL) 

230-231 

♦49-964-3180 

531 

CHICONY 

481S 9 +886-3-323-5743'* 

• 

CITADEL SYSTEMS 

128A-B 

800-962-0701 

199 

CITADEL SYSTEMS 

129 

800-962-0701 

220 

CmTRONICS 

277 

818-855-5688 

504 

COBALT BLUE 

46IS 24 

404-518-1116 

75-76 

COLORADO MEMORY SYS 

182 

800451-0897 

77 

COMPAQ COMP CORP (N A.) 

20-21 

800-345-1518 

79 

COMPAQ COMP CORP (N.A.) 

194-195 

800-345-1518 

80 

COMPAQ PORTABLES (N.A.) 

2-3 

800-345-1518 

78 

COMPAQ PRINTERS (N.A i 

100-101 

800-345-1518 

81 

COMPAQ SYSTEMS (N A) 

72-74 

800-345-1518 

502-503 

COMPEX INC (INTL) 

89 

714-630-7302 

82 

COMPUSERVE (INTL) 

97 

614-529-1349 

• 

COMPUSERVE (N.A.) 

96A-B 

800-848-8199 

82 

COMPUSERVE (N A) 

97 

800-848-8199 

85 

COMPUTER ASSOCIATES 

85 

800-225-5224 

86 

COMPUTER ASSOCIATES 

131 

DEPT 25500 
800-531-5236 

205 

COMPUTER DISC WAREHSE 

258-259 

800-9594COW 

233 

COMPUTER MODULES 

262 

408496-1881 

505 

COMPUTER QUICK (INTL) 

236 

415-861-8330 

546 

COMPUTERLANE UNLTD 

264PC 3 

818-884-8644 

267 

CONTROL CONCEPTS. INC 

284 

800-922-9259 

87 

COREL SOFTWARE 

22 

ext 6444 
800-772-6735 

88 

COREL SOFTWARE 

150 

ext 28 
800-772-6735 

169 

CREATIVE LABS INC 

8-9 

ext. 28 
800-998-LABS 

275 

CSE CONVERSION 

287 

800-727-7445 

89-90 

CTX INTERNATIONAL INC 

186 

909-595-6146 

234 

CURTIS INC 

282 

612-631-9512 

506-507 

CYBEX CORP (INTL) 

CIV 

205-4304030'* 

206-207 CYBEXCORP 

266 

2054304030" 

91 

CYRIX 

162-163 

800462-9749 

180 

D 

DALLAS SEMICONDUCTOR 

50 

800-258-5061 

259 

DATA I/O 

286 

800-332-8246 


Inquiry No. Page No. 

Phone No. 

236 

DATALUX CORP (INTL) 

285 +44-306-876718 

235 

DATALUX CORP (INTL) 

286 +44-306-876718 

236 

DATALUX CORP (N.A.) 

285 

800-DATALUX 

235 

DATALUX CORP (N A) 

286 

800-DATALUX 

• 

DATAPRO 

20-21 


• 

DATAPRO 

194-195 


224 

DATAVISION 

276 


276 

DDTEC 

288 

800-289-1948 

• 

DELL COMPUTER CORP (N.A.) 

cm 

800-626-8260 

• 

DELL COMPUTER CORP (NA) 

CIV 

800-626-8260 

♦ 

DELL COMPUTER CORP (N A) 

64A-65 

800-626-8260 

96 

DIAGSOFT INC 

219 

800-3424763 

541 

DIALOGIC TELECOM EUROPE 

48IS 24 


273 

DIALOGUE TECHNOLOGY 

285 

+8882-9317814" 

208-209 

DISTRIBUTED PROCESSING TECH 273 

800-3224DPT 


508-509 DR HUGGLE & PARTNER GMBH 48IS 13 +49-2414031 IT* 

92 

DSP DEVELOPMENT CORP 

164 

800-777-5151 

182 

DSP SOLUTIONS / DIGISPEECH 

167 

916-621-1787 


E 



93 

EASTERN SYSTEMS 

238 

508-366-3223 

280-281 

EDEN S TECHNOLOGY CORP 

288 

309-862-1704 

533-534 

ELEX INFORMATION SYS INC 

48IS 27 

415-325-8071 

94 

ELIASHIM MICROCOMPUTERS 

52 +972-4-528613" 

510 

EUTRON 

48IS 10+39-35-692-229" 

231 

EXXUS 

271 

800-557-1000 


F 


511 

FAST ELECTRONIC GMBH 

48IS 23 +49-89-539800-20 

171 

FIFTH GENERATION 

223 

800-759-2815 

527 

FIRST INTL COMPUTER (INTL) 

74 +8862-7174500” 

210-211 

FIRST SOURCE INT L 

270 

714-5869866 

95 

FRAME TECHNOLOGY (NA) 

136 A 

800-U4FRAME 




ext. 926 

290-291 

FUTURESOFT ENGINEERING 

274 

7134969400 


G 



• 

GATEWAY 2000 

112A-X 

800-8462058 

• 

GATEWAY 2000 

112-113 

800-8462058 

266 

GENERAL TECHNICS 

284 

800487-2538 

97-98 

GLENCO ENGINEERING 

205 

800-562-2543 

83-84 

GREENVIEW DATA 

77 

8004563348 

512 

GREY MATTER LTD (INTL) 

217 

♦44-0364-53071” 

237-238 

GTEK INC 

282 

806282-4835 


H 



264 

HARPER COLLINS 

288+44-0903-873633" 

99-100 

HAUPPAUGE COMPUTER WORKS 242 

806443-6284 

• 

HEWLETT PACKARD 

15 

8064461254 




ext 785 

• 

HEWLETT PACKARD 

24*25 

800-552-8500 




oxt. 7858 

278-279 HORIZONS TECHNOLOGY 

114 

619-292-8331 

101 

HUMMINGBIRD COMM 

207 

9054761207" 


I 


• 

IBM - DIRECT (N A) 

152A-D 800-IBM-2-YOU 

513 

IBM - NETWORKING SYS (INTL) 

33 +43-1-211454490 

102 

IBM - PERSONAL S/W SYSTEMS 

43 

800-3-1BM-0S2 
ext. 26 

103 

IBM - PERSONAL S/W SYSTEMS 

45 

8063-IBM-0S2 
ext. 26 

104 

IBM - PERSONAL S/W SYSTEMS 

47 

8063-IBM-0S2 
exl 26 

105 

IBM - SYSTEMS 

126123 

806772-2227 

106 

IBM - WORKSTATIONS 

86-87 

800-IBM-6676 
ext. 669 

536536 

IGC INC 

48ISS 

408441-0366 

186186 

INFORMATION FOUNDATION 

212 

800438-8649 

107 

INTEGRAND RESEARCH 

158 

209-651-1203 

110 

INTEL CORP 

80A-B 

8065363373 

108 

INTEL CORP 

8681 

8065363373 

109 

INTEL CORP (N A) 

48A-D 

8065363373 

239 

10 TECH 

283 

2164394091 

111 

IOMEGA 

64 

8067774045 

167-168 

ITERATED SYSTEMS 

222 

8004FRACTL 


J 


240 

J B TECHNOLOGIES 

284 

800-688-0908 

112 

JAM ECO ELECTRONICS 

241 

8068314242 

* 

JDR MICRODEVICES 

281 

8065365000 

* 

JOURNAL OF OBJ ORIENT 
PROGRAMMING 

48IDRC 1-2 

212-274-0640 


Inquiry No. Page No. Phone No. 


113 

K 

KEA SYSTEMS LTD 

226 

800-663-8702 

241 

KILA 

282 

303-444-7737 

114-115 

KINGSTON TECHNOLOGY 

109 

7144362600 

514 

KUO FENG CORP 

48 IS 11 +886-2-754-8498” 


L 


226226 

LATRADE 

264 

800-433-3726 

242 

LAGUNA DATA SYSTEMS 

286 

800-938-TAPE 

116 

LAHEY COMPUTER SYSTEMS 

152 

806548-4778 

183-184 LEAD TECHNOLOGIES 

148 

800-637-4699 

515 

LIGATURE LTD 

48IS15 


516 

LOGIC PROGRAMMING ASSOC 

481S 26 +44-81-874-0449” 

223 

LOGICAL CONNECTION 

278 

800-238-9415 

117-118 

LOGITECH INC 

191 

800-732-3180 

119 

LOTUS DEVELOPMENT 

145 

exl 67 
806TRADEUP 

173-174 

M 

MAG INNOVISION 

124 

ext. 9252 

800-827-3996 

552 

MANCHESTER EQUIPMENT CO 

265 

516-435-1199 

202-203 

MARX DATENTECHNIK GMBH 

160 

+49-8403-1555 

• 

MCGRAW HILL BOOKSTORE 

234 

806352-3566 

• 

MCGRAW-HILL PROF & REF DIV 

239 

806822-8158 

170 

MEDIA VISION (N.A.) 

141 

806845-5870 

287 

MEDIA VISION (N A) 

159 

800-845-5870 

228 

METATEC SYSTEMS 

276 

800-4462323 

282 

MICRO 2000 

295 

800-864-8008 

517 

MICRO DESIGN INTL 

48IS29 

407-677-8333 

214-215 

MICRO SOLUTIONS COMP PROD 267 

800-295-1214 

216-217 MICRO SOLUTIONS COMP PROD 269 

800-295-1214 

543 

MICRODATA SYSTEM SRI 

48IS 26+39 1 87 988 460 

221-222 

MICRO-INTERNATIONAL. INC 

260 

800-967-5667 

213 

MICROPROSE SOFTWARE 

262 

800-876PLAY 

• 

MICROSOFT CORP 

19 


• 

MICROSOFT CORP 

116 

806871-3269 

• 

MICROSOFT CORP 

117 

ext. KWS 

• 

MICROSTAR LABORATORIES 

283 

206-453-2345 

* 

MICROWAY 

197 

506746-7341 

526 

MINICOM LTD 

48IS 28 +972-2-637576” 

129 

MINUTEMAN 

59 

806238-7272 

265 

MITAC 

283 +8862-509-0979” 

539 

MITAC INTL CORP 

48IS 19 +8862-5018231 

540 

MITAC INTL CORP 

48IS 21 

♦8862-5018231 

122 

MKS / MORTICE KERN SYSTEMS 209 

516884-2251 

524-525 

MOTOROLA UDS 

48IS 2 +33-1-4117-4130" 

537-538 MULTIPORT COMPUTER-SYS 

48IS 12+49-991-29017-20" 

529 

N 

NAG 

48IS 30+44-865-310139" 

123-124 

NANAO USA CORP (N.A ) 

89 

3163265202 

243 

NATIONAL INSTRUMENTS 

287 

806433-3488 

• 

NATIONAL INSTRUMENTS 48IDRC 1-2 

512-794-0100 

518 

NATIONAL INSTRUMENTS 

48IS7 

806433-3488 

• 

NETWORK COMPUTING DEV (N.A.) 217 

806800-9599 

212 

NEVADA COMPUTER 

272 

806654-7762 

125 

NORTON-LAMBERT 

35 

806964-6767 

126 

NSTL 

247 

216941-9600 


O 

OBJECT MAGAZINE 48IDRC 1-2 

212-274-0640 

545 

OEM LIMITED, INC 

48IS22 

617-938-5042" 

127 

OKIDATA 

119 

800-OKI-TEAM 

197-198 

OLIVETTI (N.A.) 

135 

exl. 264 

806633-9909 

196-196 OLIVETTI (NA) 

161 

806633-9909 

528 

ON TIME MKT/ 

KARSTEN PETERSEN 

48IS32 

+4646437472 

227 

ORION RESEARCH LABS 

280 

800-669-8088 

128 

OSBORNE MCGRAW-HILL 

237 


244 

OVERLAND DATA INC 

286 

806729-8725 

130 

P 

PATTON & PATTON 

232 

806525-0082 

• 

PC DIGEST/NSTL (INTL) 

133 

ext. 112 

806257-9402 

• 

PC DIGEST/NSTL 

233 

806257-9402 

131-132 

PC POWER & COOLING 

107 

806722-6555 

133 

PERSOFT INC 

211 

8063665283 

245 

PERSONAL TEX 

287 

416388-8853 

134 

PHAR LAP SOFTWARE INC 

143 

617-661-1510 
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YOUR DIRECT LINK CARD 



For free product information, mail your completed card 
today. For quicker response, fax to 1-413-637-4343! 


1. For FREE 
product 
information 
from individual 
advertisers, 
circle the 
corresponding 
inquiry numbers 


FREE 


Fill out this coupon carefully. P/ease Print. 


TlUe 


Company 



Address 


City 


Country 


Coda 


Phone 


Inquiry Numbers 52^-238 


Fax 


on Your Direct 

i 52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

04 

65 

66 

67 

60 

239 

240 

241 

242 

243 

244 

245 

246 

247 

240 

249 

250 

251 

252 

253 

254 

255 

Link Card! 

89 

70 

71 

fe 

73 

74 

75 

76 

77 

70 

79 

90 

81 

32 

03 

84 

85 

256 

257 

258 

259 

260 

261 

262 

263 

264 

265 

266 

287 

4.DD 

269 

270 

271 

272 

86 

07 

86 

B9 

go 

91 

92 

93 

B4 

95 

9ft 

97 

90 

99 

100 

101 

102 

273 

m 

275 

276 

277 

278 

279 

280 

281 

282 

283 

284 

285 

286 

287 

288 

289 

103 

m 

105 

106 

107 

tOB 

109 

no 

111 

112 

113 

114 

115 

116 

117 

110 

119 

290 

291 

292 

293 

294 

295 

296 

297 

290 

299 

300 

301 

302 

303 

304 

305 

306 


120 

121 

122 

123 

124 

125 

126 

T27 

128 

129 

130 

131 

132 

133 

134 

135 

136 

307 

m 

309 

310 

311 

312 

313 

314 

315 

316 

317 

310 

319 

02Q 

321 

322 

323 


137 

13B 

139 

140 

!4t 

142 

143 

144 

145 

146 

147 

140 

149 

150 

151 

152 

153 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 


154 

155 

156 

157 

158 

159 

160 

161 

(82 

163 

164 

165 

160 

167 

168 

t69 

170 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

355 

356 

357 

2. Print Your 

171 

172 

173 

174 

175 

178 

177 

170 

179 

130 

101 

182 

183 

184 

185 

106 

187 

350 

359 

360 

361 

362 

363 

364 

385 

366 

067 

368 

■qjM 

iXKd 

370 

071 

072 

373 

374 

103 

139 

190 

191 

192 

193 

194 

195 

196 

197 

190 

199 

200 

201 

202 

203 

204 

375 

378 

377 

376 

379 

380 

381 

382 

383 

384 

385 

306 

387 

388 

389 

390 

391 

Name and 

205 

308 

207 

206 


219 

211 

212 

213 

214 

215 

2ffi 

217 

216 

219 

220 

221 

392 

393 

394 

395 

396 

397 

398 

399 

400 

401 

402 

403 

404 

405 

406 

407 

40B 

; 222 

223 

224 


226 

227 

220 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

409 

410 

411 

412 

413 

414 

416 

416 

417 

410 

113 

420 

421 

m 

423 

424 

425 

Address 

Inquiry 

Numbers 426-612 











inquiry 

Numbers 613-790 











Answer questions "A" 

42ft 

427 

423 

429 

430 

431 

432 

433 

434 

435 

436 

437 

438 

439 

440 

441 

442 

613 

614 

615 

616 

617 

618 

6)9 

620 

621 

622 

623 

624 

625 

626 

627 

626 

629 

443 

444 

445 

440 

447 

440 

449 

450 

451 

452 

453 

454 

405 

456 

457 

458 

459 

630 

631 

632 

633 

634 

635 

636 

637 

630 

609 

640 

641 

642 

843 

644 

645 

646 

through "E" and mail 

460 

461 

462 

463 

464 

465 

466 

467 

468 

460 

470 

471 

472 

473 

474 

475 

47ft 

647 

640 

649 

650 

651 

652 

653 

654 

655 

656 

657 

658 

659 

560 

661 

662 

663 

or fax card to 

477 

470 

479 

4SQ 

401 

402 

483 

484 

405 

406 

487 

463 

489 

490 

491 

492 

493 

664 

66S 

666 

667 

668 

669 

670 

671 

672 

673 

674 

675 

676 

677 

670 

679 

680 

494 

495 

496 

497 

496 

499 

500 

501 

592 

503 

504 

505 

506 

507 

500 

509 

510 

681 

602 

683 

684 

605 

08ft 

607 

660 

689 

690 

69T 

m 

693 

694 

698 

696 

697 

1-413-637-4343. 

511 

512 

513 

514 

515 

516 

517 

518 

519 

520 

521 

522 

523 

524 

525 

526 

527 

698 

699 

700 

701 

702 

703 

704 

765 

706 

707 

708 

709 

710 

711 

712 

713 

714 

523 

529 

530 

531 

532 

533 

534 

535 

536 

537 

538 

539 

540 

541 

542 

543 

544 

715 

716 

717 

718 

719 

720 

721 

722 

723 

724 

725 

726 

727 

720 

729 

730 

731 

i 

545 

546 

547 

548 

549 

550 

551 

552 

553 

554 

555 

556 

557 

55B 

559 

560 

501 

732 

733 

734 

735 

736 

737 

730 

739 

740 

741 

742 

743 

744 

745 

746 

747 

740 


562 

563 

564 

565 

566 

567 

568 

569 

570 

571 

572 

573 

574 

575 

576 

577 

57B 

749 

750 

751 

752 

753 

754 

755 

756 

757 

758 

759 

760 

761 

782 

763 

764 

765 


i 579 

SB0 

501 

502 

583 

504 

585 

506 

587 

586 

509 

590 

591 

592 

593 

594 

595 

766 

787 

768 

769 

770 

771 

772 

773 

774 

775 

776 

777 

778 

779 

760 

781 

782 

O n*_ 

596 

597 

593 

599 

600 

601 

602 

603 

604 

605 

600 

607 

608 

609 

610 

611 

612 

783 

784 

705 

786 

787 

700 

709 

790 

791 

792 

793 

794 

795 

796 

797 

790 

799 


information will 
be rushed to 
you from the 
selected 
companies! 


Inquiry Numbers 800-986 



A. What Is your primary job 
Euncticm/principfil area of 
responsibility? (Check one) 

t J WISIEHP 

2 J Pra^ammar/Sysloms Anatyal 

3 J Adminstralian/Managemertl 

4 □ Sales'Marttci 

5 J engjneerfSctentgt 

6 -I Other 

8, What is your level of management 
responsibility? 

7 J Sentor-levri 0 Professional 

8 □ lufc&fe-fevel 

C. Ate you a reseller (VAH, VAD. 
Deafer, Consultant)? 

ID J Vsa 11U No 


Inquiry Numbers 239-425 


products! 


D. What operating systems are you 
currently using? (Check all that apply) 
BU FC/MS-DO$ 15 3 Unit 

13'J D05+WwdG*6 IE LI MacOS 

14 Q 0&2 17 3 VAX/VMS 

E Fq r how irony people do you 
Influence the purchase of hardware 
or software? 

ISO 1-25 20 J 5VSS 

1BO 2£r50 21 J 100 or mare 


December 1993 1 929799] 

Valid until February 28,1994 


Inquiry Numbers §87-1151 


000 

001 002 803 804 005 

00ft 

607 

806 

809 010 611 612 613 

914 

815 816 

987 

908 

989 

990 

991 

992 

993 

994 

995 

996 

997 

990 

999 1000 1001 

817 

818 019 820 021 822 

823 

024 

825 

82ft 027 828 829 830 

831 

B32 033 

1002 

1003 

1004 

1005 

1006 

1007 

1000 

1009 

1010 

1011 

1012 

1013 

1014 1015 1016 

834 

835 836 837 838 839 

B40 

841 

842 

843 044 845 846 847 

846 

041 050 

1017 

1018 

1019 

1DS0 

1021 

1D22 

1023 

1024 

1025 

1020 

1027 

1020 

1029 1 030 1031 

051 

882 853 8S4 885 65ft 

057 

050 

059 

360 061 862 063 864 

965 

666 867 

1032 

1033 

1034 

1035 

1036 

1037 

1030 

1039 

1040 

1041 

1042 

1043 

1044 1 045 1046 

068 

669 070 871 072 873 

874 

675 

876 

077 078 879 600 081 

802 

803 004 

1047 

1040 

1049 

1050 

1051 

1052 

1053 

1054 

1055 

I05fi 

1067 

1050 

1059 1000 1061 

885 

866 687 80S 889 890 

091 

892 

893 

894 095 096 097 896 

899 

900 901 

1062 

1003 

1064 

1065 

1060 

1067 

lOftB 

1069 

1070 

1071 

1972 

1073 

1074 1075 1076 

902 

903 904 90S 906 907 

908 

909 

910 

911 912 913 914 915 

916 

917 918 

1077 

1078 

1079 

1080 

1081 

1082 

1003 

1064 

1005 

1086 

1097 

1080 

1089 1090 1091 

919 

920 921 922 923 924 

925 

92ft 

927 

923 929 930 931 932 

933 

934 935 

1092 

1093 

1094 

1095 

1096 

1097 

109B 

1099 

1100 

1101 

1102 

inn 

1104 1105 1106 

936 

937 938 939 940 941 

942 

943 

944 

945 946 947 948 949 

950 

951 952 

1107 

T1W 

1109 

1110 

1111 

1112 

1113 

1114 

1115 

111ft 

1117 

1118 

1119 1120 1121 

953 

954 955 956 957 950 

959 

950 

961 

962 963 9ft4 965 966 

967 

966 969 

1122 

1123 

1124 

1)25 

1126 

1127 

1128 

1129 

1130 

1131 

1132 

1133 

1134 1)35 1136 

970 971 972 973 974 975 976 

Inquiry Numbers 1152-1316 

977 

078 

979 90O 901 382 983 

904 

985 980 

1137 1138 1139 1140 1141 1142 

Inquiry Numbers 13t7—T461 

1143 

1144 

1145 

1146 

1147 

1146 

1149 1150 1151 

1152 

1153 1154 1155 1156 

1157 

1158 

1159 

1160 1101 1162 1163 

1154 

lies nee 

1317 

1318 

1319 

1320 

1321 

1322 

1323 

1324 

1325 

13® 

1327 

1320 

1329 1330 1331 

1167 

1168 1169 1170 1171 

1172 

1173 

1)74 

1175 1176 1177 1178 

1171 

1100 1101 

1332 

1333 

1334 

1335 

1336 

1337 

1330 

1339 

1340 

1341 

1342 

1343 

1344 1346 1346 

1102 

1103 1104 1105 1186 

1107 

1188 

1109 

1190 1191 1192 1193 

1194 

1196 1196 

1347 

1340 

1349 

1350 

1351 

1352 

1353 

1354 

1355 

1350 

1357 

1350 

1359 1360 1361 

1197 

1198 1199 1200 1201 

1202 

1203 

1204 

1205 1206 1207 1206 

1209 

1210 1211 

1362 

1363 

1364 

1365 

1366 

1367 

1350 

1369 

1370 

1371 

1372 

1373 

1374 1375 1376 

1212 

1213 1214 1215 1216 

1217 

1218 

1219 

1220 1221 1222 1233 

1224 

1225 1226 

1377 

1378 

1379 

1300 

1381 

1382 

1383 

1384 

1385 

1386 

1307 

1388 

1309 1390 1391 

1227 

1228 1229 1230 1231 

1232 

1233 

1234 

1235 1236 1237 1238 

1239 

1240 1241 

1392 

1393 

1394 

1395 

1396 

1397 

1390 

1399 

1400 

1401 

1402 

1403 

1404 1405 1406 


1243 1244 1245 124ft 

1247 

1248 

1249 

1250 1251 1252 1253 

1254 

125S 1256 

1407 

1408 

1409 

1410 

1411 

1412 

1413 

1414 

T415 

1416 

1417 

1410 

1419 1420 1421 

1257 

1258 1259 1260 1261 

1262 

1263 

1264 

1365 1266 1267 1268 

126S 

1270 1271 

1422 

1423 

1424 

1425 

1426 

1427 

142fl 

1429 

1430 

1431 

1432 

1433 

1434 1435 1436 

1272 

1273 1274 1275 1276 

1277 

1278 

1279 

1280 1201 1282 1283 

1204 

1285 1286 

1437 

143 a 

1439 

1440 

1441 

1442 

1443 

1444 

1445 

1440 

1447 

1440 

1449 1450 1451 

1287 

1286 1239 1290 1291 

1292 

1293 

1294 

1295 1296 1297 1290 

1299 

1300 1301 

1452 

1453 

1454 

1455 

1456 

1457 

1450 

1459 

1460 

1401 

1402 

1463 

1464 1465 1460 

1302 

1303 1304 1306 1306 

1307 

1308 

1309 

1310 1311 1313 1313 

1314 

1315 1316 

1467 

1469 

1469 

1470 

1471 

1472 

1473 

1474 

1475 

1476 

M77 

1478 

1479 14S01481 


BVTE m 


Product Category 
Information 

Circle The numbers below lor 
additional tnfomwton an the 
products youTe interested in. 


Accessones/Supplfes 1 

Add-in Boards 2 

Bar Coding 3 

Comrmjnicatkina'NelwoiKing 4 
Computer Systems S 

Dale Acquisition 6 


Disks & Optical Drtves 

7 

Multimedia 

19 

Educational 

30 

Shareware 

42 

Diskellfls/Dupiicators 

B 

Primefs/Pkflifirs 

20 

EngineenngfScierftiEic 

31 

Software Duplication 

43 

Fax Boards/Machines 

9 

Programmable Hardware 

21 

Entertainment 

32 

Spreadsheets 

44 

Graphics. Tablela/Mice/ 


Scanners/QC R/Digilizers 

22 

Graphics 

33 

Unix 

45 

Pen inpul 

10 

Tape Drives 

23 

Macintosh 

34 

utilities 

4ft 

Keyboards 

11 

UPS 

24 

Mail Order 

35 

Windows 

47 

LAN Haidwaie 

12 

Software 


MalhernaijcaL/Sitatislical 

36 

Word Processing 

40 

Laptops & Notebooks 

n 

Business 

25 

Miscellaneous Software 

37 

General 


Mail Order 

u 

CADfCAM 

26 

On-Line Services 

39 

Books/Publications 

49 

Memory/Chip&'Upgradea 

15 

Commuiitcalions/Netwarkina 27 

Operating Systems 

39 

Recruitment 

50 

Miscellaneous Hardware 

1ft 

Dale Acquisition 

2ft 

Programming Languages. 1 


Miscellaneous 

51 

Mrxfenis/Mulliplexdrs 

17 

Database 

29 

Tools 

40 



Monitors & Terminals 

IS 



Security 

41 
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YOUR DIRECT LINK CARD 



For free product information , maii your completed card 
today. For quicker response, fax to 1-413-637-4343! 
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BD 


See reverse side 
for card. 


| 1. For FREE 

product 
information 
from 

individual 
advertisers, 
circle the 
corresponding 
inquiry 

j numbers on 
Your Direct 

j Link Card! 

i 

i __ 


| 2. Print Your 
Name and 
Address 

: Answer questions “A" 
I through “E” and mail 
I or fax card to 
; 1-413-637-4343. 

L 

3. Product 
information 
j will be rushed 
I to you from 
\ the selected 
companies! 

: 

i 

























YOUR DIRECT LINK CARD 



For free product information , mail your compieted card 
today. For quicker response, fax to 1-413-637-4343! 



I.For FREE 

product 

information 

from individual 

advertisers, 

circle the 

corresponding 


Fill out this coupon carefully. Please Print. 


Name 


Tiite 


Company 


City 


Country 


Code 


A. Wh-al is your primary job 
function/principal area of 
responsibility? (Check one) 

1 j ui&otP 

2 J F a rDgramrner^‘Sy5twn£ AnalySl 

3 J Admrat^iort'Miinagu'TTenl 
* Jl Saies.'Ktrkuling 

5 □ Engineer/Soentisi 

6 J Qita* 

B. What Is your level of management 
responsibility? 

7 Sator-tewd 3 J Piolessujntf 
6 J MkWle-lfiv* 

C. Are you a reseller (VAR, VAQ, 
Dealer, Consultant)? 

10 □ Yea IT □ No 


D. What operating systems a re you 
currently using? (Check all that apply) 

12 0 PC/M&C05 150 Uni* 

13 □ DOS * Winder 160 MacOS 

MO USE 17 0 VAX/VMS 

E. For how many people do you 
Influence the purchase of hardware 
or software? 

ISO 1-25 200 5199 

19 0 26-50 21 J 100 Dr more 


December 1993 92 9799 


Valid until February 28,1994 


inquiry numbers 

Inquiry 

Numbers 52-238 









Inquiry 

Numbers 239-425 








on Your Direct 

! 52 

53 

54 

55 

56 

57 58 

59 60 

61 

62 

63 

64 

65 

66 

87 60 

239 

240 

241 

242 

243 

244 245 246 247 

240 

249 

250 

251 

252 

253 

254 255 

Link Card! 

: 

I ea 

70 

71 

72 

73 

74 75 

76 77 

73 

79 

80 

81 

82 

33 

84 85 

256 

257 

258 

259 

260 

261 262 263 264 

265 

266 

267 

268 

269 

270 

271 272 

\ « 

67 

30 

09 

90 

91 92 

93 94 

95 

96 

97 

98 

fid 

100 

101 102 

273 

274 

275 

276 

277 

278 279 200 281 

202 

283 

204 

205 

286 

287 

283 209 

: 103 

104 

105 

106 

107 

108 109 

110 111 

112 

113 

114 

115 

116 

117 

118 119 

290 

291 

292 

293 

294 

295 296 297 290 

299 

300 

301 

302 

303 

304 

305 306 

t 

i 120 

121 

122 

m 

124 

125 126 

127 123 

129 

130 

131 

132 

133 

134 

135 133 

307 

306 

309 

310 

311 

312 313 314 315 

316 

317 

318 

319 

320 

321 

322 323 


: 137 

T38 

139 

140 

141 

142 143 

144 145 

146 

147 

140 

149 

150 

151 

152 153 

324 

325 

326 

327 

328 

329 330 331 332 

333 

334 

335 

336 

337 

338 

339 340 

i 

I 

154 

155 

156 

157 

tsa 

159 160 

161 162 

163 

164 

165 

166 

167 

168 

169 170 

341 

342 

343 

344 

345 

346 347 348 349 

350 

351 

352 

353 

354 

355 

356 357 

2. Print Your 

1 171 

172 

173 

174 

175 

176 177 

ITS 179 

t30 

101 

162 

133 

104 

135 

186 187 

358 

359 

360 

381 

362 

363 364 365 366 

367 

360 

369 

370 

371 

372 

373 374 

| 190 

109 

190 

191 

192 

193 194 

195 196 

197 

196 

199 

200 

201 

202 

203 204 

375 

376 

377 

378 

379 

380 381 382 383 

384 

385 

386 

387 

338 

389 

390 391 

Name and 

205 

206 

207 

m 

209 

210 211 

212 213 

214 

215 

210 

217 

218 

219 

220 221 

392 

393 

394 

395 

396 

397 390 399 400 

401 

402 

403 

404 

405 

406 

407 400 

: 222 

223 

224 

225 

226 

227 228 

m 230 

231 

232 

233 

234 

235 

236 

237 236 

409 

410 

411 

412 

413 

414 415 416 417 

418 

419 

420 

421 

422 

423 

424 425 

Address 

Inquiry 

Numbers 426-612 









Inquiry 

Numbers 613-799 








Answer questions JI A M 

426 

427 

420 

429 

430 

431 432 

433 434 

435 

436 

43? 

438 

439 

440 

441 442 

613 

614 

615 

616 

617 

618 619 626 621 

S22 

623 

624 

625 

626 

627 

62B 629 

443 

444 

445 

446 

447 

448 449 

450 451 

452 

453 

454 

455 

456 

457 

458 459 

600 

eat 

632 

633 

634 

635 636 637 633 

839 

640 

641 

642 

643 

644 

645 646 

through l1 E u and mail 

460 

461 

462 

463 

464 

465 466 

467 466 

469 

470 

471 

472 

473 

474 

475 476 

647 

648 

649 

850 

051 

652 653 654 655 

656 

657 

559 


863 

661 

662 653 

or fax card to 

i 477 

470 

479 

400 

481 

402 483 

404 485 

436 

487 

488 

409 

490 

491 

492 493 

664 

685 

666 

667 

668 

669 670 671 672 

673 

674 

675 

676 

677 

678 

679 660 

494 

495 

496 

497 

498 

499 500 

501 502 

503 

504 

505 

506 

507 

500 

509 510 

601 

682 

683 

684 

685 

686 687 688 6S9 

690 

691 

692 

693 

694 

695 

696 697 

1-413-637-4343. 

i 

i 511 

512 

513 

514 

515 

516 517 

513 519 

520 

521 

522 

523 

524 

525 

526 527 

098 

699 

700 

701 

702 

703 794 705 706 

707 

708 

70S 

710 

711 

712 

713 714 

5 528 

529 

530 

531 

532 

533 534 

535 536 

537 

530 

539 

540 

541 

542 

543 644 

715 

716 

717 

716 

719 

720 721 722 723 

724 

725 

726 

727 

728 

729 

730 731 

< 

\ 545 

546 

547 

546 

549 

550 551 

552 553 

554 

555 

556 

557 

558 

559 

560 561 

732 

733 

734 

735 

736 

737 738 739 740 

741 

742 

743 

744 

745 

746 

747 748 

i 

562 

563 

564 

565 

566 

567 568 

569 570 

571 

572 

573 

574 

575 

576 

577 578 

749 

750 

751 

752 

753 

754 755 756 757 

750 

759 

760 

761 

762 

763 

764 76S 

j 

: 579 

580 

581 

582 

563 

584 535 

586 587 

588 

509 

590 

591 

592 

m 

594 595. 

766 

767 

768 

769 

770 

771 772 773 774 

775 

776 

777 

770 

779 

700 

781 782 

3. Product 

: 596 

: 

597 

598 

599 

600 

60t 602 

603 604 

605 

606 

607 

608 

609 

610 

611 612 

703 

784 

705 

786 

7B7 

788 709 790 791 

792 

793 

794 

795 

796 

797 

798 799 

information will 

t 1 nqu i ry Nu mbers 900-966 









Inquiry 

Numbers 987-1151 









be rushed to 
you from the 
selected 
companies! 


l 800 

SOI 

002 

80S 

094 

805 806 

807 80S 

809 

810 

811 

812 

813 

814 

815 816 

987 

980 

969 

990 

991 

m 

993 

994 

995 

996 

997 

998 

999 10QQ 1001 

( 817 

018 

019 

820 

@21 

822 823 

824 625 

@26 

027 

628 

829 

836 

831 

832 833 

too? 

1008 

1064 

1005 

1006 

1007 

1008 

1009 

1010 

1011 

1012 

1013 

1014 1015 1016 

E 834 

035 

036 

837 

B38 

839 840 

841 042 

043 

044 

645 

846 

847 

648 

849 850 

1017 

1016 

1019 

1020 

1021 

1022 

1023 

1024 

1025 

1026 

1027 

1020 

1029 1030 1031 

i 851 

652 

653 

854 

055 

856 857 

058 B59 

860 

061 

062 

063 

&B4 

865 

066 067 

1032 

1033 

1034 

1035 

1036 

1037 

1038 

1039 

1040 

1041 

1042 

1043 

1044 1945 1046 

\ 866 

069 

870 

871 

072 

873 874 

875 B76 

077 

870 

879 

880 

081 

882 

883 684 

1047 

1048 

1049 

1050 

1051 

1052 

1053 

1064 

1055 

1056 

1057 

1053 

1059 1060 1061 

| 685 

086 

807 

886 

889 

890 891 

092 093 

094 

095 

896 

897 

090 

099 

900 901 

1062 

1063 

1064 

1065 

1066 

1067 

1068 

1069 

1070 

1071 

1072 

1073 

1074 1075 1076 

i 9Q2 

903 

904 

905 

906 

907 908 

909 910 

911 

912 

913 

914 

915 

916 

917 918 

1677 

1070 

1079 

1000 

1001 

1002 

1083 

1084 

1005 

1005 

1987 

1000 

1089 1090 1091 

! 919 

920 

921 

922 

923 

924 926 

926 927 

928 

929 

930 

931 

932 

933 

934 935 

1032 

1093 

1D94 

1095 

1096 

1097 

1098 

1099 

1100 

1101 

1102 

1103 

1104 1105 1106 

■ 936 

937 

933 

939 

940 

941 942 

943 944 

945 

946 

947 

940 

949 

950 

951 952 

1107 

1108 

1109 

1110 

till 

1112 

1113 

1114 

1115 

1116 

1117 

1116 

1119 1120 1121 

i 953 

954 

955 

958 

957 

958 959 

960 961 

962 

963 

964 

965 

966 

967 

968 969 

1122 

1123 

1124 

lias 

1126 

1127 

1128 

1129 

1130 

1131 

1132 

1133 

1134 1135 1136 

| 970 

971 

972 

973 

974 

975 976 

977 970 

979 

980 

981 

982 

983 

964 

985 985 

1137 

1138 

1139 

1140 

1141 

1142 

1143 

1144 

1145 

1145 

1147 

1149 

1149 1150 1151 


Inquiry Numbers 1152-1316 


Inquiry Numbers 1317-1461 


r 



1152 

1153 

1154 

1155 

1156 

1157 

1158 

1159 

1180 

1161 

1182 

1163 

1164 

1165 1168 

1317 

1316 

1319 

1320 

1321 

1322 

1323 

1324 

1325 

1326 

1327 

1328 

1329 1330 1331 

1167 

ties 

1169 

1170 

1171 

1172 

1173 

1174 

1175 

1176 

1177 

1173 

tl?9 

1100 1181 

1332 

1333 

1334 

1335 

1336 1337 

1333 

1339 

1340 

1341 

1342 

1343 

1344 1345 1346 

1182 

1183 

1184 

1185 

1186 1187 

1188 

1169 

1190 

1191 


1193 

1194 

1195 1196 

1347 

1348 

1349 

1350 

1351 

1362 

1353 

1354 

1355 

1356 

1357 

1358 

1359 1360 1381 

1197 

1198 

1199 

1200 

1201 

1202 

1203 

1204 

1205 

1206 

1207 

1206 

1309 

1210 1211 

1362 

1383 

1364 

1365 

1366 

1367 

1366 

1360 

1370 

1371 

1372 

1373 

1374 1375 1376 

1212 

1213 

1214 

1215 

1216 

1217 

1218 

1219 

1220 

1221 

1222 

1223 

1224 

1225 1226 

1377 

1378 

1379 

1380 

1361 

1382 

1363 

1364 

1365 

1366 

1367 

1386 

1369 1390 1391 

1227 

1220 

1229 

1230 

1231 

1232 

1233 

1234 

1235 

1236 

1237 

1230 

1239 

1240 1241 

1392 

1393 

1394 

1395 

1396 1397 

1396 

1399 

1400 

1401 

1402 

1403 

1404 1405 1406 

1242 

1243 

1244 

1245 

1246 

1247 

1243 

1249 

1250 

125T 

1252 

1253 

1254 

1255 1256 

1407 

1408 

1409 

1410 

1411 

1412 

1413 

1414 

1415 

1416 

1417 

1418 

1419 1420 1421 

1257 

1258 

T253 

1260 

1261 

1262 

1263 

1264 

126S 

1266 

1267 

1266 

1369 

1270 1271 

1422 

1423 

1424 

1425 

1426 

1427 

1428 

1429 

1430 

1431 

1432 

1433 

1434 1435 1436 

1272 

1273 

1274 

1275 

1276 1277 

1278 

1279 

1280 

1281 

1202 

128 

1264 

1285 1286 

1437 

1438 

1439 

1440 

1441 

1442 

1443 

1444 

1445 

1448 

1447 

1448 

1449 1450 1451 

1207 

1288 

1289 

1290 

1291 

1292 

1293 

1294 

1295 

1296 

1297 

1296 

1299 

1300 1301 

1452 

1453 

1454 

1455 

1456 

1457 

1458 

1450 

1460 

1461 

1462 

1463 

1464 i486 1466 

1302 

1303 

1304 

1305 

1306 1307 

1308 

1309 

1310 

1311 

1312 

1313 

1314 

1315 1316 

1467 

1463 

1469 

1470 

1471 

1472 

1473 

1474 

1475 

1476 

1477 

1476 

1470 1480 1461 


Product Category 
Information 

Circle the mnbess below iOF 
additional information on the 
products you're intarested in. 


Hardware 

Accessones/Supplies 1 

Add-in Boards 2 

Bar Coding 3 

CtommunicatiQns/NelwOrtang 4 
Computer Systems 5 

Data Acquisition 6 


Disks & Optical Drives 
DiskeUes/DupNcalors 6 

Fa* Bostds/Machines 9 

Graphics Tablels/Micei 1 
Pen Input 10 

Keyboards 11 

LAN Hardware 12 

Laptops £ Notebooks 13 

Mail Order 14 

Memwy/Chips/Upgrades 15 

Miscellaneous Hardware 16 

Modems/Multipiexors 
Monitors &. Terminals IB 


Multimedia 

19 

Pnnfers/Plotters 

20 

Programmable Hardware 

21 

Scanners/OCFVDigitizsrs 

22 

Tape Drives 

23 

UPS 

24 

Software 


Business 

25 

CAD/GAM 

26 

Ck>nvntmica8ons/NelwDrKing 27 

Data Acquisition 

20 

Database 

29 


Educational 30 

Engineenng/Sdentitk: 31 

Entertainment 32 

Graphics 33 

Macintosh 34 

Mail Order 35 

Mathematical-Statistical 36 

Miscellaneous Software 37 

On-Line Services 36 

Operating Systems 35 

Programming Languages/ 

Tools 46 

Security 41 


Shareware 

42 

Software Duplication 

43 

Spreadsheets 

44 

Unix 

45 

Utilities 

46 

Windows 

47 

Word Processing 

48 

General 

Books/Pubteations 

49 

Recruitment 

50 

Miscellaneous 

51 
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YOUR DIRECT LINK CARD 



For free product information , maii your compieted card 
today. For quicker response , fax to 1-413-637-4343! 


See reverse side 
for card. 
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j 1. For FREE 
\ product 
information 
from 

individual 
| advertisers, 
circle the 
corresponding 
inquiry 
numbers on 
Your Direct 
; Link Card! 


I 2. Print Your 
Name and 
Address 

i Answer questions "A" 
! through "E" and mail 
i or fax card to 
| 1 - 413 - 637 - 4343 . 
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] 3. Product 

| information 
| will be rushed 

| to you from 

1 the selected 
companies! 
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YOUR DIRECT LINK 


ADVERTISER CONTACT INFORMATION 


Inquiry No. Page No. 

Phone No. 

519 

PHILIPS MONITORS (INTL) 

2-3 ♦31-40-73-39-83" 

269 

PIKA TECHNOLOGIES 

282 

613-591-1555 

135-136 PINNACLE MICRO 

7 

714-727-3300 

137 

PIONEER NEW MEDIA TECH 

105 

800-LASER-ON 

138 

PKWARE INC 

132 

414-354-0699 

194 

POET SOFTWARE (N.A.) 

32A 

800-950-8845 

139 

POPKIN S/W & SYSTEMS INC 

227 

212-571-3434 

• 

PRODEA SOFTWARE CORP 

253 

800-PRODEA 1 

120 

PROGRAMMER'S PARADISE 

54-55 

800-445-7899 

140 

PSION 

Q 

189 

800-54-PSION 

246 

QUALSTAR CORP 

286 

818-882-5822 

141 

QUARTERDECK OFFICE SYS 

60-61 

310-392-9851 

142 

CKJATECH INC 

R 

256 

000-553-1170 

* 

RAIMA CORP 

39 

000-327-2462 

143-144 

RAINBOW TECHNOLOGIES 

63 

800-852-8569 

520 

RECOGNITA (INTL) 

CHI 

+36-1-2018925 

219 

RECORTEC INC 

275 

800-729-7654 

247-248 

RGB COMPUTER A VIDEO INC 

288 

800-535-7876 

145 

ROSE ELECTRONICS 

210 

800-333-9343 

533-534 

ROTRON SOFTWARE AG (INTL) 

S 

149 

+44-64-409252 

532 

SAMTRON (INTL) 

73+82-2-774-6659" 

146 

SEQUITER SOFTWARE INC 

215 

403-437-2410 

270-271 

SHAFFSTALL CORP 

287 

800-248-3475 

181 

SHAPEWARE 

251 

800-446-3335 
ext. EP9 

262-263 

SIGMA TECH SOFTWARE 

282 

818-368-6132 


Inquiry No. 

• SILICON GRAPHICS 


Page No. Phone No. 


16-17 


SILICON GRAPHICS (N.A.) 


249 

289 


SIUCONSOFT. INC 288 

S‘NW COMPUTERS & ELECTRONICS 76 


191-192 SOFTLANOING SOFTWARE 
521 SOFTLINE CORP 

250 SOFTWARE LINK, THE 

147 SOFTWARE SECURITY 

• SONY (N.A.) 

148 STATSOFT 

149 STRATEGIC MAPPING (NA) 

172 SUPRA CORP (N A.) 

166 SYMANTEC 

150-151 SYSTATINC 

288 S. A. G ELECTRONICS 


252 TALKING TECHNOLOGY INC 

251 TALKING TECHNOLOGY INC 

522 TECHPOWER COMPANY LTD 

152 TEKTRONIX 

154 TEXAS INSTRUMENTS 

153 TEXAS INSTRUMENTS 

261 TIEP1E ENGINEERING 

155 TOSHIBA AMERICA INC 

218 TOTE-A-LAP 

257 TRANTOR SYSTEMS LTD 

156-157 TRAVELING SOFTWARE 


222 

48IS16 

287 

171 

202 

229 

231 

149 

91 

161 

268 


800-431*4331 
ext B22 
800-431-4331 
ext. B22 
800-969-4411 
212-463-8335** 
604-360-0188 
718-438-2315” 
404-512-0705 
203-329-7428** 
201-476-8199 
918-583-4149 

800-727-8647 
800-453-1077 
ext AP80 
708-864-5670 
508-689-0180" 


282 800-685-4884 

288 800-955-4884 

48IS 30 +886-2-753-1940" 
99 800-835-6100 

ext 31J 

36-37 800-527-3500 

111 800-527-3500 

283 +.31-5106-704" 

157 800-457-7777 

263 800-9-LAPTOP 

284 800-872-6867 

255 800-472-4735 


Inquiry No. 


Page No. 


Phone No. 


285-286 TRAVELING SOFTWARE 48IS 25 

260 TRI VALLEY TECHNOLOGY INC 283 510-447-2030 

253 TRIBAL MICROSYSTEMS 286 510-623-8859 

523 TRITON TECHNOLOGIES (INTL) 56 908-855-9440 

551 TYPHOON SOFTWARE 264PC 4 805-966-7633 


158 VERMONT CREATIVE SOFTWARE 156 802-848-3502" 

254 VICTORY ENTERPRISES TECH 284 800-727-3475 

159 VIDEX, INC 228 503-758-0521 

160-161 VIEWSONIC 83 909-869-7976 

187-188 VISIONWARE 155 416-325-2113 

542 VOCALTEC LTD (INTL) 118 


277 

549 

283 

255 


W 

WATCOM 

WELLS FARGO BANK 
WEST COAST MICRO 
W1NTEK CORP 
WORDPERFECT CORP 
WORDPERFECT CORP 


163-164 XVT SOFTWARE INC 


165 

256 


ZEOS INTERNATIONAL 
Z-WORLD ENGINEERING 


27 519-886-3700 

264PC1 800-PC-WELLS 
280 619-581-6040 

287 800-742-6809 

29-31 800-526-2615 

92-93 800-526-2615 


224 800-678-7988 


174-175 800-554-5226 

286 916-757-3737 


* Correspond directly with company. 
** Indicates FAX Number 


BYTE ADVERTISING SALES STAFF 

David B. Egan , Associate Publisher. One Phoenix Mill Lane. Peterborough, NH 03458. Tel. (603) 924-2678. Fax: (603) 924-7620 

Diane Lieberman, Director. Inside Advertising Sales. One Phoenix Mill Lane, Peterborough, NH 03458, Tel. (603) 924-2518, Fax: (603) 924-2683 


NEW ENGLAND 

ME, NH, VT. MA, Rl, CT, ONTARIO 
CANADA & EASTERN CANADA 
David Richardson (617) 860-6344 
Patricia Payne (603) 924-2654 
McGraw-Hill Publications 
24 Hartwell Avenue 
Lexington, MA 02173 
FAX: (617) 860-6899 

EAST COAST 

NY, NYC, NJ. DE. PA 

Kim Norris (212)512-2645 

Jonathan Sawyer (603) 924-2665 

McGraw-Hill Publications 

1221 Avenue ot Americas—28th Floor 

New York, NY 10020 

FAX: (212) 512-2075 


SOUTHEAST 

NC. SC, GA. FI. AL, TN. MS, AR. LA, 

KY. DC. MD, VA, WV 

Mary Ann Goulding (404) 843-4782 

Barry Eehavama (603) 924-2574 

McGraw-Hill PublicatKxiB 

4170 AsWord Dunwoody Rd. Suite 520 

Atlanta. GA 30319 

FAX: (404) 252-4056 

MIDWEST 

IL, MO. KS, IA. ND, SO. MN. 

WI.NE. IN. Ml. OH 
Kurt Kelley (312)616-3328 
Ed Ware (603) 924-2664 
McGraw-Hiil Pubocations 
Two Prudential Ptaza 
180 North Stetson Ave. 

Chicago. IL 60601 
FAX: (312) 616-3370 


SOUTHWEST. 

ROCKY MOUNTAIN 

CO. OK. TX 

Jenniter Walker (214) 701-8496 
Brian Higgins (603) 924-2651 
McGraw-Hill Publications 
14850 Quorum Or.. Suite 380 
Dallas, TX 75240 
FAX: (214) 991-6208 

SOUTH PACIFIC: Los Angeles. CA 

LOS ANGELES COUNTY. AZ. NM. NV 

Alan El Faye (213) 480-5243 

Brian Higgins (603) 924-2651 

McGraw-Hill Publications 

3333 WHshiro Boulovard #500 

Los Angeles, CA 90010 

FAX: (213)480-5235 


NORTH PACIFIC 

NORTHERN CA. OR. ID. MT. WY. UT 
Roy J.Kops (415) 513-6661 
Joseph Mabe (603) 924-2662 
SILICON VALLEY. HI. WA, AK, 

W CANADA 

Bill McAfee (415)513-6662 
Jonathan Sawyer (603) 924-2665 
McGraw-Hill Publications 
1900 O’Farrell Street. Suite 200 
San Mateo, CA 94403 
FAX: (415)513-6867 


SOUTH PACIFIC: Irvine, CA 

ORANGE COUNTY 
SAN DIEGO COUNTY 
BetHDudas (714) 753-8140 
Joseph Mabe (603) 924-2662 
McGraw-Hill Publications 
15635 Allon Pkwy, Suite 290 
trvine, CA 92718 
FAX: (714) 753-8147 


Peterborough, NH Office: Inside Sales FAX: 603-924-2683 Advertising FAX: 603-924-7507 


Hardware/Software Showcase 

Mark Stone (603)924-2695 
Ellen Portiam (603) 924-2598 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough. NH 03458 


The Buyer's Mart/Classifieds 

Margoi L Swanson (603) 924-2656 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough. NH 03458 


BYTE Deck 

Brad Dixon (603) 924-2596 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough. NH 03458 


EURO-DECK 

James Bail (603) 924-2533 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough. NH 03458 


BYTE international Direct 
Response Postcards 

Ellen Perham (603) 924-2598 
BYTE Publications 
One Phoenix MiK Lano 
Peterborough, NH 03458 


The Buyer's Guide/ 

Regional Advertising Sections 

Tol: (603)924-2518 
Fax: (603) 924-2663 


INTERNATIONAL ADVERTISING SALES STAFF 


UNITED KINGDOM. 

FRANCE, BENELUX 

Gary Lucas (+44 71 495 6780) 
Jonathan McGowan 
(+44 71 495 6781) 

McGraw-Hill Publishing Co. 

34 Dover St. 

London W1X4BR 
England 

FAX: +44 71 4956734 
TELEX: 892191 


GERMANY, SWITZERLAND. 
AUSTRIA 

Jiirgen Heise 

McGraw-Hill Publishing Co. 
Liebigsirasse 19 
D-60323 Frankfurt 
Germany 

Tel: +-49 69 7140 7140 
FAX: +49 69 7140 7146 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. +1-609-426-7676 

For a New Subscription 
U.S. 1-800-257-9402 
Outside U.S. +1-609-426-5526 


ITALY, 

SCANDINAVIAN COUNTRIES 

Zena Coupd, Amanda Blaskett 
A-Z International Sales Ltd. 

70 Chalk Farm Road 
London NW1 8AN 
England 

Tel: +44 71 2843171 
FAX:+44 71 2843174 

ISRAEL 

Dan Ehrkch 

Ehrlich Communication Int'L 
P.O. Box 99 
Herzliya 46101 
Israel 

Tel: +972 9 586245 
Tel: +972 9 586246 
FAX: +972 9 585685 


lishmg Corp. 
Vah Center 


TAIWAN 

Sheng Shlun Gou 
Third Wave Publishing Corp. 
2nd FI., No 19-2, Une 231 
Fu Hsing North Road 
Taipei 105 
Taiwan R.O.C. 

Tel: +886 2 7136959 
FAX: +886 2 7189467 

HONG KONG 

Zoe Yon 

Third Wave Publish* 

Unit 2.6F HmgWahC 
82-84 To Kwa Wan Road 
Kowtoon. Hong Kong 

Tel: +852 764 3830 
FAX: +852 764 3857 

KOREA 

Young-Seoh Chinn 
JES Media International 
Ftm 704, Nonhyun Bldg 
37-12. Chamwon-Dong 
Seocho-Gu 
Seoul 137-030, Korea 
Tel: +62 2 5458001 
Tel: +62 2 5458002 
FAX: +62 2 5498661 


JAPAN 

Masaki Mon 
Transworld Media Inc. 

702,2-26-3 Nishigotanda 
Shinagawa-ku, 

Tokyo 141 
Japan 

Tel: +61 3 33687466 
FAX: +61 3 37880674 

A. Suzuki 
Nexus. Inc. 

2-35-8, Undo. Ota-ku 
Tokyo 146 
Japan 

Tel:+81 3 37573721 
FAX: +81 3 37572266 

SINGAPORE 

Derek Ng 
Stephen Tay 

Eastern Publishing Assoc. Pte., Ltd. 
1123 Serangoon Road, #03-01 
Singapore 1232 

Teh+65 296 6166 
FAX: +65 298 7551 


AUSTRALIA 

Phil Bush 

National Advertising Sorvlces 
7-13 Parraween Street 
Cremome NSW 2090. 

Australia 

Tel: +61 2 908 9329 
FAX: +61 2 953 8274 

INDIA. INDONESIA, PAKISTAN, 
PHILIPPINES, OTHER ASIAN 
AND PACIFIC COUNTRIES 

K.T. Wu 

Third Wave Publishing Corp. 

2nd FI , No 19-1, Une 231 
Fu Hsing North Road 
Taipei 10445, Taiwan 
R.O.C. 

Tol:+686 2 7136959 
FAX:+886 2 7151950 

MALAYSIA 

H.K. Lin 

Servex (Malaysia! Sdn Bhd 
5th Floor. Bona Tower 
160. Jalan Ampang 
50450 Kuala Lumpur 
Malaysia 

Tel: +60 3 2624592 
FAX: +60 3 2624591 
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YOUR DIRECT LINK 

PRODUCT CATEGORY INDEX 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 


Category No. 

Inquiry No. 


Page No. 


Category No. 

Inquiry No. 


Page No. 


Category No. 

Inquiry No. 


Page No. 


HARDWARE 

1 ACCESSORIES/SUPPLIES 


530 ANTEX ELECTRONICS 48IS 31 

* SONY (N.A.) 202 

261 TIEPIE ENGINEERING 283 

2 ADD-IN BOARDS 

229-230 ARNET CORP 261 

233 COMPUTER MODULES 282 

234 CURTIS INC 282 

208-209 DISTRIBUTED PROCESSING TECH 273 

280-281 EDEN S TECHNOLOGY CORP 288 

99-100 HAUPPAUGE COMPUTER WORKS 242 

112 JAMECO ELECTRONICS 241 

287 MEDIA VISION (N.A.) 159 

142 QUATECH INC 256 

252 TALKING TECHNOLOGY INC 282 

3 BAR CODING 

533-534 ROTRON SOFTWARE AG 149 

159 VIDEX, INC 228 


4 COMMUNICATIONS/ 
NETWORKING 


261 TIEPIE ENGINEERING 283 

7 DISK & OPTICAL DRIVES 

268 CD RESEARCH COMPANY LTD 283 

267 CONTROL CONCEPTS, INC 284 

266 GENERAL TECHNICS 284 

111 IOMEGA 64 

240 J B TECHNOLOGIES 284 

517 MICRO DESIGN INTL 48IS 29 

214-215 MICRO SOLUTIONS COMP PROD 267 

216-217 MICRO SOLUTIONS COMP PROD 269 

537-538 MULTIPORT COMPUTER-SYSTEME 48IS 12 

135-136 PINNACLE MICRO 7 

137 PIONEER NEW MEDIA TECH 105 

288 S. A. G. ELECTRONICS 268 

257 TRANTOR SYSTEMS LTD 284 

8 DISKETTES/DUPLICATORS 

254 VICTORY ENTERPRISES TECH 284 

9 PAX BOARDS/MACHINES 

524-525 MOTOROLA UDS 48IS 2 

172 SUPRA CORP (N.A.) 149 


10 GRAPHICS TABLETS/MICE/ 
PEN INPUT 


• 

PC DIGEST / NSTL (INT’L) 

133 

* 

PC DIGEST / NSTL 

233 

120 

PROGRAMMER’S PARADISE 

54-55 

289 

S’N’W COMPUTERS & ELECTRONICS 76 

261 

TIEPIE ENGINEERING 

283 

15 

MEMORY/CHIPS/UPGRADES 

69 

ADVANCED MICRO DEVICES 

40-41 

274 

AUTOTIME 

285 

220 

CITITRONICS 

277 

91 

CYRIX 

162-163 

210-211 

FIRST SOURCE INT’L 

270 

110 

INTEL CORP 

80A-B 

108 

INTEL CORP 

80-81 

109 

INTEL CORP (N.A.) 

48A-D 

112 

JAMECO ELECTRONICS 

241 

114-115 

KINGSTON TECHNOLOGY 

109 

225-226 

L A TRADE 

264 

16 

MISCELLANEOUS 



HARDWARE 


544 

BMAK COMPUTERS 

48IS 14 

224 

DATAVISION 

276 

99-100 

HAUPPAUGE COMPUTER WORKS 

242 

107 

INTEGRAND RESEARCH 

158 

283 

WEST COAST MICRO 

280 


280-281 

EDEN'S TECHNOLOGY CORP 

288 

237-238 

GTEK INC 

282 

117-118 

LOGITECH INC 

191 

526 

MINICOM LTD 

48IS 28 

524-525 

MOTOROLA UDS 

48IS2 

269 

PIKA TECHNOLOGIES 

282 

145 

ROSE ELECTRONICS 

210 

262-263 

SIGMA TECH SOFTWARE 

282 

252 

TALKING TECHNOLOGY INC 

282 


189-190 

ARISTO GRAPHIC SYSTEMS 

53 

11 

KEYBOARDS 


501 

CHERRY 



MIKROSCHALTER GMBH (INT’L) 

230-231 

236 

DATALUX CORP (N.A.) 

285 

12 

LAN HARDWARE 



17 

MODEMS/MULTIPLEXORS 


178-179 

AT&T PARADYNE 

134 

272 

ATRIE TECHNOLOGY INC 

285 

* 

JDR MICRODEVICES 

281 

524-525 

MOTOROLA UDS 48IS 2 

227 

ORION RESEARCH LABS 

280 

172 

SUPRA CORP (N.A.) 

149 



5 COMPUTER SYSTEMS 

63 ACMA COMPUTERS INC (N.A.) 56 

65-66 ADVANCED LOGIC RESEARCH 127 

* AMBRA COMPUTER CORP (N.A.) 32B-33 

* AMBRA COMPUTER CORP (N.A.) 136B-137 

* APPLE COMPUTER INC 11-13 

547-548 APPRO INTERNATIONAL INC 264PC 2 

81 COMPAQ - SYSTEMS 72-74 

77 COMPAQ COMPUTER CORP (N.A.) 20-21 

79 COMPAQ COMPUTER CORP (N.A.) 194-195 

78 COMPAQ PRINTERS (N.A.) 100-101 

* DELL COMPUTER CORP (N.A.) Clll 

* DELL COMPUTER CORP (N.A.) CIV 

* DELL COMPUTER CORP (N.A.) 64A-65 

* GATEWAY 2000 112A-X 

* GATEWAY 2000 112-113 

* IBM - DIRECT (N.A.) 152A-D 

105 IBM-SYSTEMS 120-123 

106 IBM - WORKSTATIONS 86-87 

535-536 IGC INC (INT’L) 48IS 5 

109 INTEL CORP (N.A.) 48A-D 

241 KILA 282 

552 MANCHESTER EQUIPMENT CO 265 

265 MITAC 283 

539 MITAC INT’L CORP 48IS 19 

540 MITAC INT’L CORP 48IS 21 

126 NSTL 247 

545 OEM LIMITED. INC 48IS 22 

131-132 PC POWER & COOLING 107 

140 PSION 189 

219 RECORTECINC 275 

* SILICON GRAPHICS 16-17 

* SIUCON GRAPHICS (N.A.) 16A-B 

522 TECHPOWER COMPANY LTD 48IS 30 

260 TRI VALLEY TECHNOLOGY INC 283 

283 WEST COAST MICRO 280 

165 ZEOS INTERNATIONAL 174-175 

6 DATA ACQUISITION 

239 10 TECH 283 

* MICROSTAR LABORATORIES 283 

*3 NATIONAL INSTRUMENTS 287 

NATIONAL INSTRUMENTS 48IDRC 1-2 
QUATECH INC 256 

ILICONSOFT. INC 288 


502-503 

COMPEX INC (INT’L) 

89 

506-507 

CYBEX CORP (INTL) 

CIV 

206-207 

CYBEX CORP 

266 

223 

LOGICAL CONNECTION 

278 

526 

MINICOM LTD 

48IS 28 

537-538 

MULTIPORT COMPUTER-SYSTEME 

48IS 12 

131-132 

PC POWER & COOLING 

107 

288 

S. A. G. ELECTRONICS 

268 

13 

LAPTOPS A NOTEBOOKS 

232 

ADD NET COMPUTERS & SOFTWARE 279 

• 

AMBRA COMPUTER CORP (N.A.) 

32B-33 

• 

AMBRA COMPUTER CORP (N.A.) 136B-137 

258 

AMREL TECHNOLOGY, INC 

285 

71-72 

AUSTIN COMPUTER SYSTEMS (N.A.) 102 

531 

CHICONY 

48IS9 

80 

COMPAQ PORTABLES (N.A.) 

2-3 

273 

DIALOGUE TECHNOLOGY 

285 

527 

FIRST INTL COMPUTER (INTL) 

74 

• 

HEWLETT PACKARD 

15 

• 

IBM - DIRECT (N.A.) 

152A-D 

240 

J B TECHNOLOGIES 

284 

• 

JDR MICRODEVICES 

281 

221-222 

MICRO-INTERNATIONAL. INC 

260 

539 

MITAC INT L CORP 

48IS 19 

540 

MITAC INTL CORP 

48IS 21 

197-198 

OLIVETTI (N.A.) 

135 

195-196 

OLIVETTI (N.A.) 

181 

289 

S’N’W COMPUTERS & ELECTRONICS 76 

153 

TEXAS INSTRUMENTS 

111 

155 

TOSHIBA AMERICA INC 

157 

218 

TOTE-A-LAP 

263 

165 

ZEOS INTERNATIONAL 

174-175 

14 

MAIL ORDER 


• 

AMBRA COMPUTER CORP (N.A.) 

32B-33 

• 

AMBRA COMPUTER CORP (N.A.) 136B-137 

220 

CITITRONICS 

277 

205 

COMPUTER DISCOUNT WAREHSE 

258-259 

546 

COMPUTERLANE UNLTD 

264PC3 

533-534 

ELEX INFORMATION SYSTEMS INC 

48IS 27 

231 

EXXUS 

271 

• 

IBM - DIRECT (N.A.) 

152A-D 

112 

JAMECO ELECTRONICS 

241 

213 

MICROPROSE SOFTWARE 

262 

212 

NEVADA COMPUTER 

272 


18 MONITORS & TERMINALS 


89-90 

CTX INTERNATIONAL INC 

186 

235 

DATALUX CORP (N.A.) 

286 

514 

KUO FENG CORP 48IS11 

173-174 

MAG INNOVISION 

124 

123-124 

NANAO USA CORP (N.A.) 

89 

519 

PHILIPS MONITORS (INT’L) 

2-3 

532 

SAMTRON (INT’L) 

73 

160-161 

VIEWSONIC 

83 

19 

MULTIMEDIA 


232 

ADD NET COMPUTERS & SOFTWARE 

279 

284 

CEQUADRAT 

185 
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Commentary 


Edward R. Swart 


“How Are You at Interfacing?” 


You may liko it or not, but 
computers are changing tiio 
English language 

O ne of the reasons English has become 
the international language of science 
is because of its willingness to in¬ 
corporate new words. There are over 
500.000 words in the Oxford English Dictionary, and if 
we add all the current technical and scientific terms to¬ 
gether with place, personal, and family names, this es¬ 
calates to over 1,000,000 words. 

Of course, English is a natural language, as opposed to 
programming languages like FORTRAN, C, Ada, and 
BASIC Not everyone wants to team how to program in 
a computer language. Much effort has been expended 
on attempting to provide natural-language interfaces for 
database packages and other applications software. The 
advent of better voice-recognition technology will no 
doubt accelerate this trend. But long before complete 
computer fluency in natural languages appears, a more 
subtle and profound change occurring in the English lan¬ 
guage itself may erase the boundary between natural and 
computer languages. 

The interaction between English and computers is a 
two-way street. Although some grammarians undoubtedly 
abhor the use of the word interface as a verb, nowadays 
it’s quite common to hear that people who don't get on 
well with each other don't interface as they should. Words 
that have languished because of neglect sometimes return 
with renewed vigor, and people talk of ‘The default op¬ 
tion” in contexts that have nothing to do with computers. 
Phrases concocted by computer buffs have come to serve 
a generally useful purpose. 

Even a language like French, which resists the Incor¬ 
poration ol English words and phrases, speaks of Ms ap¬ 
plications hatch and le semiconductor. The extent of the 
interaction between English and the world of comput¬ 
ers can be gauged to some degree by the Oxford Dictio¬ 
nary of New Words. It contains detailed explanations of 
some 200 scientific and technical terms that have en¬ 
tered the popular vocabulary over the last decade, the 
vast majority from the world of computers. 

The purpose of computer languages is to facilitate hu¬ 
man/computer communication, and those who have taken 
the trouble to learn how to program can think algorith¬ 
mically. It is tempting to imagine that this is the only 
way to communicate with computers. However, in the 
face of fuzzy logic and neural networks, the hard pro¬ 
gramming of traditional procedural languages is giving 
way to a softer programming style in which computers 
can cope with words like tall , heavy, old , and hot — 
which have no specific numbers associated with them. 
Such changes will bring about dramatically new modes 



of communication with computers and cannot help but 
narrow the gap between English and computer languages. 
In the end, if English becomes even more of an interna¬ 
tional language, computers may contribute largely to this 
achievement. 

In its written form, English is an alphabetic language. 
But many dead languages (e.g., ancient Egyptian) used 
pictographs or hieroglyphs in their written versions. Even 
today, languages like Chinese and Japanese are wholly or 
partly ideographic. Computer-screen icons thus have a 
long lineage, and it will be fascinating to see to what ex¬ 
tent they creep into English by virtue of their extensive use 
in windowing systems. 

When multibyte Unicode, which embraces die alpha¬ 
bets, syllabism, and ideographs of all the world's lan¬ 
guages, replaces the existing ASCII code, we may well 
find a wider range of individuals using a much more ex¬ 
tensive set of letters and other symbols. It will be inter¬ 
esting to see if English starts to make more liberal use of 
characters lying outside its 26-letter alphabet. 

The most efficient method of transmitting informa¬ 
tion is via the spoken word, and the most efficient and 
useful method of receiving information is via the written 
word. In the future, perhaps we will speak our messages 
into the computer, and they will reach recipients in writ¬ 
ten form complete with a smile and other symbols to in¬ 
dicate emphasis and emotion. 

English is changing as I w rite this article—and more 
rapidly than it has ever changed before. In die end, die dis¬ 
tinction between natural languages and computer lan¬ 
guages will fade away, and it will become impossible to 
draw a line that demarcates one from the other. ■ 


Edward R r Swart led the team that developed the CoSy electronic- 
conferencing system on which BIX is based. He is a faculty member 
in the computing and information science department at the Uni¬ 
versity of Guelph and is acting dean of the College of Physical and 
Engineering Science. He can he reached on BIX as "t swart M or 
on the Internet at tswart<^sno\vhitex isMogitelph. ca+ 
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HERE'S A 

NEW 

COMPUTER 

GAME WHERE 

OUR 

COMPETITORS 

ENDUP 
AS LOSERS. 




DELL 486/25$ 
i486™ SX 
25MHz SYSTEM 


AAA &U3JNESS LEASE'* 1 

$1,299 $48/MO.I 

• 4MB RAM 

• 170MB [17ms) HARD DRIVE 

• UPGRADEABLE PROCESSOR 
-3 16 BIT ISA EXPANSION 

SLOTS 

■ LOCAL BUS VIDEO 
-SVGA 10241 MONITOR 

[14* 1024x768,, ,28mm) 

■ DUAL DISKETTE DRIVES 
(3.5“ AND 5,251 

■ MS DOS'* 6.0/MICROSOFT* 
WINDOWS 1 " 3.1 /MOUSE 



DELL 486/335 
i486 5X 
33MHz SYSTEM 



DELL 486/33 
i486 DX 
33MHz SYSTEM 


DELL 486/33 
i486 DX 
33MHz SYSTEM 


Am I BUSINESS LEASE 

$1,499 I $55/MO. 

• 4MB RAM 

• 170MB (17ms) HARD DRIVE 

• UPGRADEABLE PROCESSOR 

• 3 16-BIT ISA EXPANSION 
SLOTS 

• LOCAL BUS VIDEO 
-ULTTtASCAN 1 * 14C MONITOR 

{141 1024 x 768 r .23mm, Nl| 

• DUAL DISKETTE DRIVES 
[3.5" AND 5.251 

• MS-DOS 6.Q/MOOSOFT 
WINDOWS 3.1/MOUSE 


A. I BUSINESS LEASE 1 

$1,799 , $ 67/MO. I 

• 4 MB RAM 

• 230MB [17ms) HARD DRIVE 
- UPGRADEABLE PROCESSOR 

■ 3 16-BFT ISA EXPANSION 
SLOTS 

• LOCAL BUS VIDEO 

■ ULTRASCAN 14C MONITOR 
[14“ r 1024 x768, 28mm, HI) 

• DUAL DISKETTE DRIVES 
(3.5" AND 5.251 

• MS-DOS 6.0/MICROSOFT 
WINDOWS 3.t/MOUSE 


jL. AAA BUSINESS LEASE 

$1,999 $74/MO, 

• 8MB RAM 

• 230MB (17ms) HARD DRIVE 

• UPGRADEABLE PROCESSOR 

• 3 16-BIT ISA EXPANSION 
SLOTS 

• LOCAL BUS VIDEO 
-ULTRASCAN 15FS MONITOR 

[15: 1024 x 76B, .28mm, N!) 

• DUAL DISKETTE DRIVES 
[3.5“ AND 5.251 

■ MS-DOS 6,0/MICROSOFT 
WINDOWS 3.1/MOUSE 


aaa I BUSINESS LEASE 

$2,999 1 $in /moJ 

• 16MB RAM • 64 MB MAX RAM 

• 450MB (12ms) HARD DRIVE 

•256KB CACHE 

• UPGRADEABLE TO PENTIUM 1 * 
OVERDRIVE 1 * 

• Vt #9GXE VIDEO 
ACCELERATOR CARD WITH 
VIDEO CONTROL PANEL 
SOFTWARE 

• 1MB VIDEO RAM 

• MULTI-SESSION, DOUBLE¬ 
SPIN CD ROM DRIVE 

•ULTRASCAN 15FS MONITOR 
(15 “ 1024x768. .23mm, Nl] 


• ONE DISKETTE DRIVE [3.51 
-MS-DOS 6.0/MICROSOFT 
WINDOWS 3 1 /MOUSE 

■ FLOOR-STAND I NO MODEL 
AVAILABLE FOR ONLY $100 
MORE 


Before you buy an i486 system, shop around. Ask questions. Compare the answers. 

When all is said and done, we’re sure you’ll find Dell is the winner. 

The winner in customer service and technical support. The winner in price and 
performance. And we win in customer satisfaction surveys time and time again. All of 
which helps explain why we’re a two billion dollar company and why two-thirds of the 
FORTUNE 500 buy computers from Dell. 

Ask any of our competitors if they can offer over 20,000 configurations. Then ask if 
they will help you configure the one that’s right for you, load it up with software and run 
it through a battery of over twenty diagnostic tests before they ship it to you directly. 

We do. Ask our competitors if they’ll offer you extended warranty protection on all 
parts, labor or both. We do. So give us a call. Because the way Dell plays the computer 
game, you don’t have to trade off service and support to win in price and performance. 


d eu 


TO ORDER, CALL 

800 - 348-6152 



HOURS: MON-FRI7AM-9PM CT SAT 10AM-6PM CT SUN 12PM-5PM CT 
IN CANADA? CALL 800-668-3021, PLEASE REFERENCE #11EAS 


^tjwaramees available in flu? USA onl\ jfor registered owner* of Del l sterns pimrJutttd after 8/1/93- For ti Complete cofry, picture cal! our TechFnsr" line at 1-800-950-1329 
or write PtH USA L.P., 9505 Arboretum Blvd. r Austin, TX 78759-7299. Attention Quorum ecs. * Prices Kilt'd m the U5 utily. Some products and frutmouons rot flUltlabfe n 
Canada. AOti-site service pwAnkd by BancTrc Sendee Corporation. On-site senfct ma\ not fee uvcriiaHc in certain remote areas, ’Business Healing amm^ed by Leasing Group, fnc 
FORTUNE 500 « a registered trademark of The Time Inc Marine Company. Intel and the Intel Inside fogy are registered (radernarfo and i486. Pentium and Overdrive are trademarks t.^ 
Jmrf CcjrfrTnptiHM. M5-OQ$ and Microsoft are registered trademark: and Windows u a trademark af Micrmafi Crafxjrafl'on. VL-Bus i\ a trademark of Video Electronics Standards 
Association. Novel! is a registered trademark of Novell, Inc. Died disclaims proprietary m [crest in die marks and names of others. ©1993 Deli Computer Corporation. AH fights reserved. 















20 QUESTIONS 
THAT NO ONE ELSE 
IN THIS MAGAZINE 
WANTS YOU TO ASK. 


1. Is the company a proven customer satisfaction leader, with over 18 customer satisfaction awards over 
the last 5 years? 

2. Will their products support industry 'Standard memory and hard disk drive upgrades? 

3. Does the company offer nationwide on-site service^ on its equipment? 

4. Does the company guarantee' on*site service response by the next business day? 

5* Does the company guarantee five-minute telephone response for technical assistance? 

6 . Are the service technicians used by the company trained by the product manufacturer and Novell® 
certified? Do they have access to the system engineers for complex problems and questions? 

7* Does the computer company design its own computer systems? 

8. Does the company have enough confidence in its products that they offer optional five-year 
warranty coverage on them? 

9. Does the company offer an unconditional 30-day money-back total satisfaction guarantee? 

10. Some companies can charge a restocking fee of up to 20% on any returned equipment. Do they? 

11 . Does the company offer custom system configuration free-of-charge, including integration of add-in 
devices like modems and CD ROMs? 

12. Are the systems that the company is selling tested exhaustively during their manufacturing process 
and then shipped directly to customers? 

13. Does the company offer low prices on over 2,400 of the most popular software and peripheral items 
that youVe looking for? 

14. Does the company test your products for compatibility with popular multimedia, sound and video 
acceleration devices? 

15 . Does the company offer the kind of post-sales service and support that has made it a partner with 
over two-thirds of the FORTUNE 500* ? 

16 . Does the company offer a wide variety of factory-installed software tides? Is there a "per-applkation” 
installation charge or is there one flat installation charge of $15 per system like Dell: 

17. Does the company have long-term relationships with leading hardware vendors like Intel, Quantum, 
Conner and Sony, or do they buy their components and peripherals off the spot market? 

18. What about software? Does the company have testing and development relationships with leading 
software vendors like Microsoft and Novell? 

19. Does the company have the kind of technological prowess it takes to lead the way as one of the fastest 
growing PC companies in the world? 

20 . Does the company offer the stability of Dell, a $2 billion FORTUNE 500 company with outlets in 
more than 25 countries worldwide? 









Our customers do. In the just released 1993 
J.D, Fbwer and Associates survey of business users! 

Dell had the “Highest Customer 
Satisfaction Among Desktop Personal 
Computer Users " Ahead of every other 
computer company in the study. 

But leading in customer satisfaction 
is nothing new for Dell since weve won 
18 major customer satisfaction awards in 
the past 5 years alone. 

After all, weVe built a FORTUNE 500* 
company by dealing with customers direct 
tor over nine years. We talk to over 15,000 



J.D. POWER AND 
ASSOCIATES 
STUDY 
SUMMARY 
CoJf today arid wdU 
mail m fax you a 
summary of the J D 
fWer and Associates 
study detailing 
our fjer/ormance 
as die customer 
satisfaction lender. 


customers every day. Old and new customers alike. So we 
understand the frustrations PC users face. Which is why we've 


pioneered a long list of sales and set vice 
innovations that everyone in the personal 
computer industry is trying to duplicate. 

Like supporting you directly regardless of where you bought 
yo u r DelP system. 

Like guaranteed* five-minute technical telephone support. 
Like guaranteed next-bus mess-day, on-site service? 

The list goes on and on. So if you really want to get 
satisfaction out of your M ■ 1U 

PC investment, don't 

just shop for an easy- ^ 

to-use computer, try ^*0 ORDER, CALL 

shopping at an easy- 800 - 626-9524 


to-use computer 
company. 


HOURS: MON-FRI 7AM-9PM CT SAT 1GAM-6PI91 CT SUN 12PM-5PM CT 
IN CANADA. CALL 000 660 3021 IN MEXICO OTY, 220-7611 #11EM3 



*(993 J-D. Power anil Associates PesJtiij/p Venomll Computer ^mUsfocticm .Stiiily. Stuffy cimduL-ftrd crmjjm^ u$en ami ibu^ed njn J,95b usct rejfxjtldWui. 





















